/ 



/ (12) PATE?^rr 
(1 9) AUSTRALIAN PATCH ? OFF ICE 



Docs cited in-HGS Stmnt. of Gnids & i 
"4 3 7" 

(11) Application No. AU 199670128 B2 
(10) Patent No. 710696 



B14 



(54) 
(51)^ 

(21) 
(87) 
(30) 
(31) 

(43) 
(43) 
(44) 

(71) 
(72) 
(74) 



Title 

VEGF-relatdd protein 

International Patent Classification(s) 
C12N 015/19 C07K 016/24 

A61 K 038/1 9 C07K 01 9/00 

C07K 01 4/52 G01 N 033/50 

Application No: 199670128 

WIPONo: WO97/09427 

Priority Data 



(22) Application Date: 1996.08.30 



Number 
60/003491 



(32) Date 

1995.09.08 



(33) Country 
US 



Publ ication Date : 1 997.03.27 

Publication Journal Date : 1997.05.22 
Accepted Journal Date : 1999.09.30 

Applicant(s) 
Genentech, Inc. 

Inventor(s) 

James Lee; WliliamWood 

Agent/Attorney 

DAVIES COLLISON CAVE,GPO Box 3876.SYDNEY NSW 2001 



I 




OPI DATE 27/03/97 APPLN. ID 70128/96 
AOJP DATE 22/05/97 PCT NUMBER PCT/US96/14075 

INI 

AU9670128 

(11) InteraatioDai Publicatloa Number: WO 97A)9427 

(43) Intenutioiud PubUation Date: 13 March 1997 (13.03.97) 



I (51) InternatioDal Patent Classification ^ : 

C12N 1509, C07K WS2, 19/DO, 1604, 
A61K 3809, GOIN 33/50 



Al 



I (21) International Applicaticm Number: PCT/US96^I4(y75 
! (22) Intemstional Filing Date: 30 August 1996 (30^,96) 



I (30) Priority Data: 
601/003.491 



8 September 1995 (08.09.95) US 



|(71)AppUcant: GENENTCCH, INC [US/US]; 460 tomt Can - 
Bn i n o Boul e vawl, C e uili Can riimtijc e , (DA 9^8fr4 »9e 



(72) Inventors: LEE, James; 705 Shelter Creek Lane, San Bnmo 
CA 94066 (US). WOOD. William; 1400 Tanytown Street 
San Mateo, CA 94402 (US). 

I (74) Agents: LEE, Wendy, M. et al.; Gcnentech, Inc.. 460 Point 
San Bnmo Boulevard, SouA San Francisco, CA 94080-4990 

(US). 



(54) Title: VEGF-RELATED PROTEIN 
(57) Abstract 

A human VEGF-related protein (VRP) has been 
Identified and isolated that binds to, and stimulates the 
phosphorylation of. the receptor tyrosine kinase Fll4 
Tte VRP is posnilatcd to be a third member of the 
VEGF protem family. Also provided are antibodies that 
bind to VRP and ncutialiic a biological activity of VRP 
compositions containing the VRP or antibody, methods 
f VRP^***™^"^ polypeptides, and a signal polypeptide 



(81) Designated States: AL, AM. AT. AU, AZ, BB, BG BR BY 
CA, CH, CN. CU, CZ, DE, DK, EE, ES. FI. GB GE^Hu' 
IL, IS, JP, KE. KG, KP. KR. KZ, LC i U LT m 
LV. MD. MG. MK, MN, MW. KDC N^ l£ p£' PT RO 

VN, ARIPO patent (KE. LS. MW, SO. S2. U^, Euisi^^ 
patent (AM, AZ, BY, KG, KZ, MD, RU. TJ. TM) European 
patent (AT, BE, CH, DE. DK, ES. FI, FR, GB GrTit 
LU, MC, NL, PT. SE). OAPI patent (BF, BJ, CF CG CI* 
CM. GA. GN, ML. MR. NE, SN. TD, TG). 

Wiih inumational search report. ' 

B^e the expiration of the time limit for amending the 

claims and to be republished in the event of the receipt of ' 

amendments. 



A 

0 



MO 



1800 



8000 batti 



- Aft VMM 
•An VH1.J 



WD M 

±L 



T H \if \ ill umimiillii 'ae^ 



tim BTtoy« 



tot tmineaotdt 



B 



w 

ar 



lfv««&repiBitt«iOi^0 



VP t linn 



OeOAARCT ePTN VUWN 



li«ic«cr*oi.F«..o*«DDtto«rHTrc,p«„i(„,,cocire»*«m 
ori«MKe*eiCTiiPOfc&«.t.ni«TcieYMrcTi.iiot»et^on 

y lt»CIIC¥>tTwK>»OMt 



10 



15 



WO 97/09427 t.^„,^ 

PCT/US96/14075 



pfthc Invftntiftn 

The present invention pertains fienemliv tf^ . r--^.^, * 

gcncraiiy to a receptor protein tyrosine kinase (rPTK) lieantL M«» 

■nd the BolaionindrecombiMat production of the sane. 

P""^""»fRfilntnirtrT 

Tl.e fomunon of new blood v.«eU either iron, difre«„.i«in8 «dotheli.l cell, during emtnyon;, 
d^M.ent(v««^gene,.)or^p^,_,^^^,,.,^„^^^^^^ 

of organ «Uvelopmen,,tp«h«ioa«„^ Folkman „d Shing. JPIM 

am„2fi2: >0'3>-'0934(,9«);Re^oid.«<Z^,..S8M«(,992):Ri«u.«^ 

a:2,7™'roZr^'^'^ 
a^7^9[,991J.Folkm«,„dKl.g,h„^SdB^ 

r^T'.T"'^^''^''' n992„„dfe^.iv.^(P.O(.Uodesi^jRX Qu^ 

«>^. &« . N«I Amrt sr. ^^'^^ ■2fl= 7533.7537 (1993);MiU,uere,c/..CdL22: 835^(1993) M.Z! 
e>^.Proc.N,ti A... .jri «ii.i^ »JM»46(1993).l^«thew, 

Zt^Ztl^ . 'f°^ '<'"-'«3(,991);Oelrich.«a..QnCfl«nci: ....8(1993). 

G^Und«^. Wnc. 4: .233.1240^ 993,; F^enye,^..^ 
«^f^yofcl«,„roceptor.^^e.cin«esth«con...seve„e^^^^^^^ 

««erecepto„h.ve31-36V..™ino.idldenti.yi„theirextn«e..ular.ig«,^^^^^ ' 

66n995r!ll!'"™''°°""'^*'^^='^'''f''''»"™^^ 
«^n^5»(g.^e«ed^gc„e.a,getins.en,b^.^ 

3S h^L T " """"^"^ "'^ « « ' -e„ ^auction i 

35 hematt)poietiecellprogeniton. Sh«Uby«ra/ n,... vcrc •wucuon m 

one«.g.ofv«cuiogenesis. ^"^ ^^^^^ endothelial ce.b «mo«th«. 
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restricted to the lymDhaticvMu.1, r '^™'>™Pn«««n««hehumindisfmiUy 

me lympittDc veuel,. Consmem with this finding. «luh human tissues show Fhi • 
lymphatic endoAelis while djere is a lack of • ""^ Fh4 expression m 

sinsreisaiacicofexpTessioninifieries,veins.andcanillan>. v.- • 

iJOEStm. 52. 746.748 [1992)) or by low^aringency hybridization wid, a Flk2 «Bb« r n . . 
^iI:47M7.(,992,.A..e„^vespHc.gof*eFa4„R>Upt.ducl^:^^^ 
-^^65a™i„o.cids„.hcC^... P3juso.e,<Qo««n. ^93 .""^^^^ 
0 ™^"»»~'sof,70.|901cDathata,epa„iallyc.e.vedp™^S^ 

.fonn of about 123 IcDa. Pa|„soU«ai Oncogen. , '^W'"*««««ellul.rdom«„ttp^„ce 

show,.hat.heFI.4i„.n«.,uL.don..inc«..g„r.r«r^^^ 

P-Jusoi. « oL, Qoc^au. 2. «P«r BoZTl '"^'"^^ gn^vth response in „,de„, 

S ».-«chn»„os^!^5lI"|^ t^""-'"^^^ 
'o«edat,3,,2(ln.^l!^^r '"'•'^'^^''^^ 

- "a^.^r:^^= -.m..94«.„d4.2. S..«..^ 
^"*'''^P™^«'<fi£namia22:43 M36(l994) 

-^Jililiriz:'" "tr " "« 

unomieractrvc with animal neuroepithelial kinase 0^ ^u uu . . 
provide asents for f«^** • ... ^^V^UcI, which molecules can be used to 
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comprising administering to the mammal an effective amount of the composition containing 
theVRP. 

The invention also provides a method wiiich involves contacting the Flt4 receptor 
with the VRP to cause phosphorylation of the kinase domain thereof. For example, the 
invention provides a method for stimulating the phosphylation of a tyrosine kinase domain of 
a Flt4 receptor comprising contacting an extraceUular domain of the Flt4 receptor with the 
VRP. 

The invention also provides a monoclonal antibody which binds to the VRP and 
preferably also neutralizes a biological activity of the protein, one biological activity being 
characterized as promoting neovascularization or vascular permeability or vascular 
endothelial cell growth in a mammal. Alternatively or conjunctively, the invention provides 
a monoclonal antibody which binds to the N-tenninal portion from residues -20 through 1 37, 
inclusive, or from residues +1 through 137, inclusive, of the amino acid sequence shown in 
Figure 1. The antibody can be used, for example, to detect the presence of the VRP in a 
biological sample suspected of having the protein, or to treat patients. The invention 
contemplates a pharmaceutical composition comprising such antibody and a 
pharmaceutically acceptable canier, as weU as a method of treating diseases or disorders 
characterized by undesirable excessive neovascularization or vascular permeability in a 
manunal comprising administering to said mammal an effective amount of one of the 
antibodies described above. Further 
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SUMMARY OF THE INVENTION 

cDNA clones have uow been identified that encode a novel protein, designated VRP 
which binds to and stimulates the phosphorylation of the receptor tyrosine kinase Flt4 VRp' 
5 IS related in amino acid sequence to VEGF. but does not interact appreciably with the VEGF 
receptors, Fltl andFIkl. 

In one aspect, the invention provides isolated biologically active human VEGF- 
related protein (VRP) containing at least 265 amino acids having the abUity to bind and 
stimulate phosphorylation of a Flt4 receptor. In another aspect, the invention supplies 
3 isolated biologically active human VEGF.relat«l protein (VRP) comprising an amino acid 
sequence comprising at least ^I through 29, inclusive, of Figure 1. In a further aspect, the 
mvention suppUes isolated biologically active human VRP comprising an amino acid 
sequence shown as residues -20 through 399. inclusive, or residues 1 through 399. inclusive 
ofFigiirel. ' 

The invention also pertains to chimeras comprismg VRP fused to another polypeptide 
For example, the invention provides a chimeric polypeptide comprising the VRP fused to a 
tag polypeptide sequence. An example of such a chimera is epitope-tagged VRP. 

In another aspect, the invention provides a composition comprising biologically active 
VRP and a phamiaceutically acceptable carrier, hi a more specific embodiment, the 
invention provides a pharmaceutical composition usefid for promotion of vascular or lymph 
endothelial ceU growth comprising a therapeutically effective amount of the VRP in a 
pharmaceutically acceptable carrier. In another aspect, this composition fiirther comprises 
another ceU growth factor such as VEGF and/or PDGF. 

In a further aspect, the invention provides a method of treating vascular tissue and 
promotmg angiogenesis in a mammal comprising administrating to the mammal an effective 
amount of the composition comprising VRP. m another embodiment, the invention provides 
a method for treating trauma affecting the vascular endothelium comprising administering to 
a mammal suffering from said trauma an effective amount of the composition containing the 
VRP. TTie trauma is. for example, diabetic ulcers or a wound of the blood vessels or heart 
In another embodiment, the invention provides a method for treating a dysfimctional state 
characterized by lack of activation or lack of inhibition of a receptor for VRP in a mammal 
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inchuicd by the invenrion is a method for tr«m«- ^ 

one.fU.e„tibodie.d«rib*d.bor^ 

In ■Mtion. the invention contetnpl«es > B«t,H. 
".idue, .20 througi.-,, inclusive. Of FigJ, "^"^ """"^^ " ««."e„ce .hown « 

«r.co„.p.cn.en.^«,„«,^,^^ J^^^ 

«»>^ T^en„cieic«idmolec„,eoptio„.„y J^^^^ 
.whichencodesi^^^^ ^ J^J^^^^^^^^ 

-20 «idue or tiut code, for dte m^^ZTZ'^ ' «^ *^ "'^"^ -H.™ «id„. 
t^-^ .62.. inci^iv. or nuc^de. 432 thtou^^^rrr^^ 

Figure I „ SEQ ID NO: I); or * «que,ce d,own in 

*)«»«luencecon«po„di„g«,A 

m -ther^pea the nucleic J^l Z^T:^ '^'^^^ 
nucieic.id„o.ecu.opcr.h.y,inkedtocontn.,"IrI^:^^^ 
w«.theve«or.Tl.einven.ioafurt^^vide,.rrcr 

- -.e..e.ndrecoverin..ep^.^,,;i™^-^~"-pr.^^ 

«e.cnce™2rd::::^^^^^ 

het^i. ™"""''*«^--fS^Q'DNO:3)ofthchun«u.VRPdescri^ 
" ''*^^'''P''«'>indingofFh4/IgOandoffceApr/. . 

^-.cc,. .i„eC6,. Which bind.gwJv.uJl^.^tr '^^ 
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««d TgI690 (3- and 5' ends of the ume cloned fiagmem. respectively). R77495 (a 3' end of a cloned fragment) 
and T84377 and T89295 (5' and 3' ends of the same cloned fragment respectively). 

Fig«e 5 depicts binding of >25,.F,,4^gG ^ VW.. The binding was perfo™^ 

(-)orp«senceWofI00nMrecepwrlgGfiBionpnKein(Fig.5A)cr with increasing concentred 
5 (Fig.5BX ^ 

Figure 6 shows a graph of the ceU count of human lung microvascular endothelial cells as a function 
of the concentration of VEGF or VRP fa Ae cell culwre medium to asses, and compare mitogenic acdvity 

PETAii.FP T>FsrRipnoN OF titp PRFPPPpm pMnnrfMrrm 

I. Definitions 

10 In describing the present invention, the following terms will be employed, and ve intended to be 

defined as indicated below. 

"Human VRP" is defined herein to be a polypeptide sequence contuning at lean residues -20 to 399 
mctosive. or readues *1 to 399. inchuive. of d» «nino acid sequence shown m Figure 1. facluding residue, .5 
to 399. inclusive, and residues -4 to 399. inclusive, of the «nino acid sequence dtown m Figure 1. as well as 

15 biologically active deletionaL insertionaL or substimtional variant of the above sequences having „ 265 
ammo.c«ls«,d^orhavmg«le.„„,ldues*l through 29. mclusive. of Rgure 1. to a preferred embodiment, 
.he protein sequence has a. least residues *1 duough 137. Inchuive. of Figure I. more preferably « least 
resKlues.20 through 29.inchah.e.ofFig«e Land most preferably a. least residues -20 thn,ugh 137.mclu,ive. 
of Figure I. to ««herprefentdenbodiment.thebiologicaIly active variants havealengthof265 to about 450 

20 ™«i«iresidues.moreprefe«blyrt»«300-»50.evenmoreprefe«blyabout350-.50.andmos.preferably 
ri«ut 399^19 amino acid residues. Another prefened set of variants are variant d»t are msertional or 

substitunonal variams, or deletional vari«,n where the deletion is in the signal sequent 
te.mm.l«gtonofthemolecule(U.residues 1-29. preferably residues 1-137). TTie defmiUon of VRP exclude, 
all known EST sequences, such as. e.g.. H07991. H05134, HOSm. HSCIWFl 12. HSCIWFI 11. T8148I 

25 R77495. H07899. T84377. T81690. and T89295. as well as all forms of VEGF «,d PIGF. 

-Biologicdly active- for the purposes herein means having d.e ability to bind to. «,d ,timul«e the 
phosphoryUtion of. the FI.4 receptor. Generally. Ac protein will bind to the extracellular domam of the Flt4 
receptor and thereby acdvaeorinhibitthe in.racelh.lar,yn,sine kinase domain thereof. Consequently, binding 
ofthepmtemtothereceptor may resuhinenhancement or mhibition of proliferation and/or differemiation^^^ 

.0 acnv«ionofcellshavmgtheFlt4recep.orfortheVRPinvh.or«vtr«. Btodi„gof,heprotemtotheFlt4 
receptorcanbedetenninedusingconvention.l.echniq„es.indudi„gc^^ 

ELISAs. and other competitive binding assays. Ligand/receptor complexes can be identified using «.ch 
sep««,on methods as filtration, centrifi^gation. fiow cytt.me,,y (see. e.g., Lyman er «/.. CfilL 25:1 157-1 167 
[l»3J;UrdaI«at.mi£lttn^2ii2:2870-2877[!988J;«,d Ceding 
5 andthelike. bindfag smdies can be «.alyred using any conventional graphical represenuuion 

the bmdmg data, such as Sc«cha,d analysis (Sc«chard. AlinJJlAcaL^:660-672 [I949J: Goodwin er 
cL, CfilL 22:447^56 f 1993]). and the like. Since the VRP induces phosphorylation of d.e F1.4 receptor, 
convenoonal tyrosine phosphorytatioo assays, such as the assay described in Example 5 herein, can also be used 
«s an oidication of the formation of a nt4 receptor/VRP complex. 
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p»ffl«i«^ p""- h p«i-« i» . «. 

20 compositioa. * '^'"'^''^ *«'8*'<»f b«ed on u«.l weight of d,e 

PrelMiyotes, for euunple. include, mnmo,- ™* »«?"ences that are suitable for 

Poi)«denyIation signals, and enh«,ce«. ^"'^ "'^'^ 
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» p^ta „ ^ „^ 

b^^.«„. S«..,u^,„^,;„^,^ ^^^^^^^^ 

•*».d»^- M»« of „ 

m552-554{l990X for example. uaiuts. 
inununo JkTT "'""■'"^ ""^'^ « ^P"**-" in«„u„og.obuli«. 

«gK»s « u.o« of. „o„-h«„a„ immunoglobulin „d ... or ,ubs«„.«,|y .„ of d,e FR region, « 
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domesDc and fenn animals, and 200 nom . mciudmg humans, 

•nnbofy mchides that amount which is sufficient tn w^„r, 

Mod,.f«,r.^nrnnrlirliiTriiiiiiii * * 

Second, the ntiaeellular domain of the teeeotor 
inun«noglobulinFcdom«n Byusin.rhi,fi • " ' P"**" ^ 

30 A J. ; '"•"^'•'^'ishtof the protein ■S44.8 IcDa. 

A descnpuon follows as to how the biologically active human VRP may be prepaid. 
fisnaaiiaiLcOffiE 
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The ampJifiabIc gene mu« be « a nh^ rh^t a 

TTie oligonucleotide must be labeled suehrt, '^"^ ^"^^ P<»««ves are minimized. 

a*»wellknownii.the>aiondiolabelth.«r " ^TP polynucleotide kinase. 

In «on.eptefeiTed embodiment!, the nucleic ..iH • 
N«.eic.c«hav.,...ep.te.cod.g,e,uet:^^^^^^^^ 

equence „ obttmed by screenmg selected cDNA or genomic libraries 
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Ammo icid sequence variincs of VRP».«««,«^w,. ^ "'cuna. 
U.e inffacellular loc«ion of Ae N^by i„«™7^ , 

^ VRPby „«„„g. ,e,«.„^ oro^envise .lectin, .^e .e«,cr sequence of J 

15 ^"™*°"**n^eo«jve sequence as w u. 

'*«>«e. add. or delete. «'«ting amino acids to 

B. l McniffnofNnrlrir.H.,.,.p ^,i^„^,, V , 

^ "Mleic acid (eg., cDNA or genomic DNAl 

Tl«vectorcompo„en.sge„e«,tyi„ch«fc.butare„ot.imr^^^ 

" oHgin Of ,ep,ic«io„. one or mo™ n.aHcrgrcTrel:"^"'"'""'*''"''"^^ 

^'^ ^'^"'"'"numfTrnmniiiiiiii 
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m vivo) is saxisfectory, althoueh atht^ ^ 

"^'"-"""Ttrrnn 

E»P>«»im M .tai,g comb . 

" ^ ^ «=i"=i». - (., 

Another example of suitable sciectahi*. -i, 

P ti-e VRP nucteie acd. ,„ch « OHFR or Aymidine k««e. T^c 
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mtmmaiian cell inmsfonnanu art placed under 

«n,fom^8 under conditions in which the conce„n«i»„ ' / culturing d.c 

««^int.nde..i*.,ech™nosoZ ^^^^^ 
qu^tities Of VRP « ,y„^«i«d fro™ .he ^,m^ ^ ''^ ""^ 

".cllo.hionein.1 „d -H p^e,.,,^ pri««e M^^" °^«'P«««^'e genes include 

'te-boxyiase.e.. »«.lloth.oneu, gene. «too.ine de«.i„^ 

1 " For e«mple. ceil, ,n«,fbm,ed with the DHFR ,ele«i^ 

-3ro™„.,..„^„,^^^^^^^;^-^«««^ed^ 

«P»«^ cel. When wiid-type DHm is employed is the 

» '^HFR activity, p„,„^ ^ dllL? M ^ 

I2:«.6(,9,0). T^«^fo™edT« Jlrr. ^^""^-^^^-^^^^ 
« sy«hesisof„„|.^,.«p,„,,^^^ T,,,^^^^ 

«hcexp«sionvecton.such„theDNAl«j;:,™ 

oAenvise «daa>,e host. e^.. atcc No. CCUl CHO-Kl ' ^ "sed wid, „y 

'tf««unple..mu«»,.DHFR gene .h«i, highly resisTri^^'"'*'*^ 
Ate««^e,,hostce,.0>«ic„|.HyvrZr"^ 

- ec^^^OKAse^cesencodlgtrwil™ 

"ch „ «„i„oglycoside 3--phosphot«nsfe„« (APm ^ T . ""^^ 

«^«entf.d,esclec..hle„».e.^J^'l^^^^ 

04.1 SeeU.S.P«cntKo.4.965.l99. "^-ycu^ 
A niitabie selection gene for use in yeast is .h. ^ . 
25 Sti»d«omb«ai.iaanttB.2S2J9(I979) Kinesm» , , . ^ " YRp'. 

O'»0,.^e^.gc„eprovid«.se.ec^:r2::l^ 
«0T«0Ph«U for ex^nple. ATCC No. 44076 or PEP4., o^^^^^ 

•esionintheyeasthostce,,gc„„.e.e„providesl:i^^='^"'^^ 
•P^-h in the absence of .,yp«,pHa„. ''''-^"^ ^^^^^ 

30 con^lemented by the """" ^"""^ ^'^'^^ " « 

1000 bp) that control the transcription and 
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«MM».«r.K u . .. ^^™*'°"""^TAAA sequence that may be the signal for 

"ddmonofthe poly A lail to the 3' end ofthe coding sequence AIlofth«a««. 

euk-yotic expression vector. Allofthese,e,„e„ces«su«*,y i„.ened into 

" ohosnho w ^ «h« P-oters for 3- 

H I ' h ! ""^ ^^^^'^ ^^'^^ t«"«J). such a. c„L 

^.^^-3-phospha«dehy^g^^^^ 

C^eryeanpromoter,. Which are induciblcpromounhav^^ 
«»^^condi.o„.„^p„^^^ 

3S suitable™ 

rXy™zr^''-^^ 

obtains T"^"" """""""^ » "^^^'^ ««npie. by promoter 

l9Zn adenovn-s (such as Adenovirus 2). bovine papiHon.. vin„. .vian sarcon,. virus. o^omegaloWrus, I 



•14- 



wo 97/09427 



PCT/US96/14075 



IS oescnoeo m U.S. Patent No 4 fin i 072 c— 1 »7aicni 

M Eniu.^i!i ^finnnn 

fvn Tt.ii.ni»iT„ Tniiiiii""Tiimnnnnit 
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Onwrucnon of «iuble vee«„ eonai„i„g one or mo« of the .bov..|i«ed com^ 
«^ Ut^ «ch»i,ue. uotaed pUsn,ids or DNA „ Ce-ved. T"" 

«*«uc.e..e.,e«.o.„d,.«,„eoce.h.the.ethodorMe«:rrr^^^ 
or by the method of M^aal. ^ '"t II«kl£^adl£tt. 2:309 (.9S,) 



r by the method of Maxameroi MefhftH«;«c« 

*^ Memndc in fTnmnnlnn: fi5:499 (i980), 
(Win TniTwi^f 'iTTTrr^'nT Vrnrrn 



^""ticulariy usefiij in the pnctice of thii inv#nfi«« • 
copies of the expreuion vector «d. « «^ /• the host cell Kcum„|„ej many 

(«) Sumihlf Frrmninn, v^r^mrr r r ll > -| 1 im j 

^- Sclcctinn mri Tp.ntf»m,nfiffn rf Hnif n III 

Suitible host cells for cloning or expressing the DNA m A ^ • 

or higher eulcyote cell, described .bove u ^ 

0«n.eg^eorC™„.posi.ve^:: 1'::^^ 

-^.DD:..7,0p„bMcd.Aprin9.9,.,eI^llt:rC^^^ 
P«f«red£ CO// Cloning host is £1 c«// 294 (ATCC 31 AA^T^\ 

Xm6(ATtX3U37X^.c./W3„0(ATS,^Ce^^^^ 

--"•inuting. S«inW3,,0is.paniculJpIS^r "-P'« « "'-«.ive rather 

35 recombin^uDNAp^duafenner^r 

en^es. .„e^Crs^;:i''rr'°""""^^^^ 

«-«A«eric«,TypeCultureColle«ion«ATCCN?«^.r^?^ 

n«ATCCNo.55J44. Altefnanvely.thesaainof£ co// having mutant 
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periplasmic protease disclosed in U.S. Paent No 4 946 7»-, • ^ , 

« luitable. 
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(C0S.7.ATCCCRL 1651V hiim««.i • u-. """"^y '"*'«yCVninenM$foniiedbySV40 

uiu- 103 1), ftunua erabryemic kidney line (293 or 293 cells nihei™^ <• 
s cutaiit. Graham « oi. J^GfflVi^, * •'"'^'^ for grwwh in suspension 

For mammaJian celU without such cell waiu th. ..i • 
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host cells used «. pn^luce .he VRP of this invention may be cula«d in . of 
RPM..U«^(S^X«dDun«co. Modified Es^le^sMedh^ao^^ 

hostcell. •"•'Id^oa^yofftemedi.describedinH^wdW.lUce.Mal^ B«nes„d 

^(such.HEPESXnuc,eoside.(«.ch„«.e„o,i„eand.hymidine,.„tibi^^ 

10 tiaceelenienB (defined « inorganic compounds usually we^^ • 

„ . *^ ""P'^'^'yp«««« final eoncennaoons in the micromoUr 

.«Pcn««.pJi«.d .he lUce. are .hosep^viously used wid, the honcell selected forex^^^^ 

Bpparen. to the ordinarily skilled anisan. P««>on. and will be 

-»^«^«^canberound..U^^ 
.host.n^'""'""''™'""*'''"'"'"''^'^"''^^ 
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VRP preferably is recovered fim the ^- 

In the prefaTtd embodiment, the FIt4f-«^^»^e . 

Mquence. " » »Pecific for . glycopraein D 

VRP variants in which residues have h«inH.i . • 

contaminana. One dcilled in the an will a»»re.i« ^ ^'"'^««*''8^''f«JventiUous 
reeombinantcell cuhure. oi vkp or to vanano upon expression in 

Covaient modifications of VRP iioivn««,rf 

"-vap„d.^„.«,.:::r!r::rar 

modiftcation of .he VRP is intnnluced into the mo^li!^ '"""''''^ °~ "^"'''"« 

wi* «n organic derivatizing agent that is e«n.hi T" ' "^"^ ^RP 

residues Of the VRP. ^ " "''''"''^'"«^'«^«'-«^ chains or the N. or C-te^in^ 
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ihc^ofa human immunoglobulin consensus -n. u 

of vuculT or ly„.ph endothelial cells, iadudine J.um« .^T ' " 

20 Kapo^i-ssareom. -ccr. diabetes, heman^^^ 

•Diieases or disorders diaracterized by i»«te«i™Ki. 

"Pyfioictional states characterizeH k 
whid.tl,edisordcrisu,bep,eve„,ed P""« «> have the disorder or Aose in 
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fWon, « .bo poaib,,. ^'^'^ of** ««g polypeptide, however y 

5 ^'"^»*'»«8e(IVRP CM be conveniently purified bvirfSnin, ^ 

.v.ii.b.e(.,. c«..„,„edpo«gU«orpoM«yZvi„Xll 

fio»Ae.ffini,ycoiu«„byv«yi„g.hebuffZr^ ^«P'»P«-tt«* VRPe«,beel«ed 

* ^ or ■ddingch.ontioic .««,,. r 

1,. . '■ "-11,1 ri ir^^'""""^ 

Various potentiai therapeutic uses of VRPm^i.^ ^ ■ 

toprwitionen. °f'*»«'*»«ion. „d other facton known 

Additionai indications for the VRP«r*™»k ^ 

- -^'"^*ec.^oriesorp«,^:rrj::n:d:^^^^^^^ 

.^injuries whe^Mgiogenesi^is^^i^rZlTr "^ 

'0 grafting in . si„,i.„ ^^^^^ the VRP can be J 7. ^ ' "^'"'^ ""^^ 
fonowi„g.bun.oro.her.™».,„forcosme.icpj^es " '"'"^ 

«*e«fo„„other«i,i,y. ^*«i„i»«ion of the VRP.0 the site of a fracture 
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30 
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. . * *''*«>*e*y'«"*oxyaii,idomethyl derivative fw . 

"retaavely specific for the hi«idyl«deci«in P«j-«- T'^™^ " •gm 
P«ft«B,perfo™.edi„O..M«Kll«„c.«,,,,^'^'''^^ 

Derivatization with bifiin«i«».i ' '^<"' ammonium ions. 

™ '"""'"lOMi agents is useful for crosslinkine VRP ,„ . 
m.mx or nirftce for use in «he method for purifying ^.f-VRP «lw ^ -«^-"-'«"»'« -PPon 
«»slinking.gemsinclude.«.. i , bisTdJ ^ "'^ Commonly used 

«««ch.s33.^i.hiobis(«icci„^i^n^^r r^^^^ 

oc-ne. Deriv^izin, agents suchTm^ "''^ 

--.m-^cessuch^eyanog. Jide-::r;clrZ: t - 
U.S. P«ent Nos. 3.969^87; 3.691 016- 4 ,95 . '*^'»«' " 

P^nein immobi«z«ion. ' '''''•"'^ '-^'-^^'^ ^-^^O-^O arc employed for 
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de«m.<Uied fom, of Act residue, whhin die scope of Ai, i„vea„on. 

S ofierylorthreonyl residues, methylKion of the a.aramomK«.-#-w-- • y«"«yi groups 

rri.Cr«.*«n c """■""»«™^<>fb««»e.«^n.e.«ndhi«idlnesideclunns 

^■E.c,tusfa««.Pn,mnr fttntmirrmiriMnimilnrPrn u wjiF,eem«. ACo..s«.F«ncisco on 79-8* 

Aaofter type of cov.le« „odific«io„ of d,e VRP polypepHde included wid,in ti,e scope of *is 
10 l^"'^'^^'^'"^-«^-^'«^»'-«-of*^ By^^,,r.^^Z 
10 -•-^^•-Mn.moie.esfound^^ 

not present in the native VRP. /«»y™on sites that are 

'>f^c^y^mo,^ro,.^^,f„„^^^^ TT.e.ripeptide.e<n««es«JIZr 

*~«pc^de,«^ces..po.ypep.idecrca:«.p««i.^ Cli^^^JZ^ 
c««mon,y^eorU«onine..M,ough5.hyd«xyp^^^ 

rt^^a„««> ^''^'^*^'-"«^''y«^-«^oaof.or«a«i«tio„by.o„eorm« 
-*«on.„e,«dues«.*e„«ivcm,«n.c„ce(forC..i„ked 

leul sequence is preferably iritered through changes « the DKAUv. • L 
encodinetheVlU»-„iv««H^ . ^ " ''^^ P»™«^y by mutiiing the DNA 

^ ^^^^ « preselected bases such that codons «e geuenued that will t^sUte into the 

IT^TZ ""'^""^^'^™'^^"---------ve«.di„U.S.P..K: 

^''*«'""«°f"««i„g«he„umberofcarbohyd,a.emoietiesontheVRPpo 
!rtZr^T."''"""'''"^'~ ^-P-^^sareadvan^eon:; 

««««ofsenne.threonMe.orhydroxypn,Ii„e,(c)«„^crtsidue.such.stho,.«f„K 

suBusexcemd...- v " compound. TT'<«»eatn,eni results in the cleavage of most or .11 

-----^---descHbedbyHa..udd^„...,,^,,,,,^^ 
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m «« wh«t d>e VRP i, being used for topic.1 wound healing. « deseribed ri«ve. i, m.y be 
uimmistered by uny of the nnm described below for Ae «^dotheIi.iiz«ion of v«c„l.r tiuue. or more 
prefer^ly by topical meua. to A«e cases, i. will be .dmini«ered as eid,er a solution, spray, gel c«m 
o«,ment or do. powder direaly to the «te of injury. Slow.«le«e devices directing the VRP tt„he injured «.e' 
5 wiUalsobeused. 1« ««pical applications, the VRP will be applied at a conce„™io„ renging 6om abom 
1.000 ^gM^enherinasingleapplkation. or in dosing regimens that are d«ly or every few d.^ 
of one week to several weeks. Geae»lly. the amount of topical fonnuiation «lmini«ered is that which is 
suflBdent to apply from about 0. l to 1 00 ^g/cm^ of fte VRP. based on the «ufece «« of the wound. 

The VRP can be used asapost^ve wound healing agent in balloon Bigioplasty.apnxedure in 

10 -^v.-«-«ndo*elialcelba«re«ovedord«„.ged.togetherwid.«^^^ 

TTte VRP can be applied to inner vascular surftce, by synemic or loc.l.i«rav«.ous application either «' 
mtmenous bolus injection or infusions. If desired, the VRP can be «tainistered over time using a 
m«,«netering pump. Suitable compositions for imrevenou, administmion comprise the VRP in an amoum 
effective to premote endothelial cell growth «„1 a p«entere, carrier m«e,ial. TT.e VRP can be present in the 

IS ""P^i-^-^ertwi^rangeofconcemretion^fi^ex^^ 

B«ec,.onsof3.ol0mLperpatie„..«tainiste«donceorindosi„g,egimensd«allowformul^^ 
Any of the known p«e„terel carrier vehicte can be used. «,ch as nonnal saline or 5-1 OV. dextrose. 

THe VRP can also be used to promote endotfaeliriization in vascular graft aagery. In the case of 
^scuj^gr^usingetthertnmsplantedvesselsorsyntheticmater^ 
20 «^"*«of«hegr.ft«.d/orat.hejunctionsof.hegreftandtheexistingvascuU««to 
ofvasc«l.re„do.heli.lcells.For.„chappIicatio„..theVRPc«.be.ppliedinu^^^^ 
for balloon a„giopla«y or it c«, be applied directly to the surfcces of the greft ^or the existing vasculMure 

eaher before orduring.u,ge,y.ta««hcaseshmaybede,ired to apply the VRP inathickenedc-rw^ 
sod«titwiII«fl«„«,*e.frected«.,^ Suhable caniermateriaU inch.de. for ex«„ple. 1-5% aubopoL TTe 
IS VRP can be present in the eerier over a wide »n,c of concentmions, for example, ftom about 50 Mg/mg to 

.boutl.OOO.g/mg.Altem«ively..heVRPcanbedeliveredtothesi,ebyamicr^ 

solution. 

The VRP can also be employed to repair vascular damage following myocardial infannion and to 
c«an.ve«,heneedforco,on«ybypasssur8e,yby,timuladng.hegn^ofacollatemlcto^ Tl,eVRP 
0 « admmistered intravenously for this purpose, either in individual injections or by micrometering pump over a 

penod of time as described above or by direct infi«io„ or injeaion to the siteofd«„.gedc«d«^ 

'^'^^'^'^o^ofVRP.repreparedforstoragebymixingVRPhavingthedesireddegree 

aaoCtt '«*«too».Osol. A, Ed,n980]). in the fonnoflyophilizedcakeor aqueous solutio«^ Acceptable 
c.,r,«. exc^ients. or stabUiren are nontoxic to recipients a. the dosages ^ concentration, employed, and 
.nc -de buffet, such as phosph«e, citrate, and other organic acids: antioxidants including ascorbic acid: low 
molecular weight (less about .0 residues) polypeptides: proteins, such as seo^m albumin, gelatin, or 
«nmunogk*ulins:hydrephilic polymers such as polyvi„y,py„,a,„,^^ 

asparagme. arginine. or lysine: monosaccharides, disaccharides. and other carbohyd.«es including glucose. 
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--nnos^ cr dcxrt^; chei«i„g .genu „ch « EDTA; sugar alc^^^ 

coumer-ion. .„ch « «dium; „d/ar non-ionic «s^rs ,ucb « Twe«. P.u„.„i„ J"*^-"-'"™-* 
(PEC). » »UM « I ween. Pluremcs or polyethylene glycol 

20 Suitable examples of suaaincd.release nn^m^^ ■ i . 

A «iu poiy iM->-3.hydroxybut)nc acid (EP 133,988) 
f»wwin siuiiuuion dependug oo the mechanism involved. For ««»,„u .r 
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ll.(l«;B.|4J.«9:EPl<l«,;j^ 

for the opomal VRP tfaen|>y. ^ pwponion bemg idjuaed 

S When applied topically, the VRP i$ suitably combined whh ^- 

A-e^ec^veZt^rr^t""'"""^-"'"^-^^ 
.-^co.ec.ve..eto„«oZ„::ror^^^^ 

neecaa-y forthe Ae^pis, to titer the^ . " 

«p.mu.er,hedo«ge«,d modify the „u.ecf.d.i„i^o„„^„^,,^^„^^ 
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equimoiar amounts 

^" M«i--nicninntrir r>i.im^^jp y,^^ ^^^^ 

VRP nucleic acid is also usefiil for th# 
exemplified he«i„. ' P^'^P^"" by -combinam .echniques 

s™p y or SDS-PAGE for example, will be used to separate 
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«nd by Edge « aL, Anal, BiorhfllL 111:131 (1981) &«*.^ . 

^^y^^^^'^^^^.^.U^^Z^ of cartK-hyd^e „ 

«^.MClh.£noia«Lill.50(19«7, ^"^*'"'^"''«-«'>-«^«*-«'^«>-byTho«ia«. 

Glycosylation at potentiaJ glycosylaiion sitet 

2<> *"^"^on«compas»e$ chimeric Dolvfv^^ 

^Pn«s a fusion of the VR P %«t$, - 
«.«>ore«boxy^tenninusofd,eVRl. SuH '"*'"^'"°''^«»»°P«'»8"8««llypI^«Ae 

2S «««»»lestheVRPtobe«adilyp«ifiedhv.fK • ^ ^'"'"*P"'*'-^'"'P~''»i'>nofd,eephopettg 

-^i.-«ddl,„o,.cl7^I'^~^^ 

Til.*,. '^ "'^•""•«^'"«'*««bed later be«in. 

StilBl2SS:192.194 ri»2,). „ . ' °" *W (Mm. « ^, 

« "97(1990,. OocerteugpolypZehri t •^'"''^^ 

using the 

"Hie general methods suhable for the 

«-K«discU«dhe«i„abovewfth«ltr ''^"^^^ 

.naoovewm regard to (native or vsrianOVRP vrp».»~.. . . 
conveniently constructed by fusint the cOna ' Polypeptide fusions are most 

msmg ti,e cDNA sequence encoding the VRP po„io„ ^ ^ 
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p™ei„(»)forwhichit.dc,«d«.de«™i„eU.eirm 
5 71.C o^er .olecuUr weight m«ka, mentioned here can be p„,ch«d coJZ'irL 

0 binds CM then be detected by light dettcdon. POWWase. TTje 

h miy also be iiieful to giw certain cell! having the nt4 r«««o, 
«vh«Mingd,eVRPas«,«««. • ^ ""^^'"'^'•W^"'"*^ "ore other VRP receptors 

usmgtneVRP as «,«,g„,gea,cfcao, or growth feetor. Thus, for example, the VRP «.„ k. . 

^^.d,e.v^cuh„r^,„,endod.eU.celU. For «.ch use. rmlTred ^ 
"•-"•""^-concen.^tion^.boutlOpg^L.oabo^.OnZ^^ 

' •^or^'ir^::!:.^'^"^"""^'^"'---*^^ 

n«BBorcytokmes.ExempiaiycytokBwi„duded>einterieukins(er IL.31 . 
stimulating factor (GM^SF).VEGF«««^. , ^^**'°' ^^«™""^"»«P'»«« colony- 

vwm.v,arA vt:OF, macrophage colony-stimulating fectorfM-CSn . 

stimulatingfectorfG-CSn ««,»i«<^ ^ » ^w-tSF), granulocyte colony- 

giaaor(Q^SF).granulocyieHnacrophageeolony.stimuladngfiuaor(GM-CSnen«^ . 

ly«pho.oxin,Heelfactor(SLia.umornecrosis««orOm«^ 

«Kl/or differentiation of the cells having d.e FlZT^ 

' "''*"*'"'™8*«"''»«ceptor or one or more od.erVRP receptor, 

*taaiIPli<n(bltaotsi»tepred«aionoftOTplin.TOil«^ . „ 

Polyclonal antibodies to the VRP emmiiv ^ • 

^e.(.>.iectionsof*e;Zd:xr.rav7"':r"^^^^^^^ 

-^^^ic.thespeciestobe^mun^TeZ^^^^^^^ 

thyioglobulin. or soybean Bv«i„ .. k- "''""•'^ '»«"««y««». «nim albumin, bovine 

•M. or soyoean oypsm inhibitor usme a bifunainn.i «. j • 

S .« biftmctionai or denvatizing agent, for example 
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10 



maJeimidobenroyl sulfo«.cci„i„,ide «er (conjuganon tt^g^ cy«i„e residue.). N hvd»«. • 
B. "^""^-'frnn rtnfihnrtiri ™«ne respome. 



methods. U.S. P«l No. 4.816^67. ^ recombinant DNA 

20 



heremsbove described to elicit lymphocytes .h« p^duce. or «e cZToZT " 
•l««ic«Jlybindt»theprateinusedfbri« • ""^''*'^'^"e-'«til»diesth«wiU 
L«d«„„ZZr^Trce^ ^^'^.^^ocytesmaybe^^.^..^. 

rh ^r ri^ P""^nlni . nftPn,rTiEC pp.59.I03 (Academic Press. 1986). 

-PMr.epa..jrcr::c:et^^ 

(HGPRTorHPRT^ the cuta« medium fo I bv^^ 

mftntd myeloma cells are those that • u 

bytheselecteda^ibody^ucingjr^^^^ 

pr.fcnedmye.ooucel^rirerrT""'""^"^"'^'^^^^^ 

«-^o„..ub.irsi:r'::::^^^^ 

cen. av^lable ftam d,e American T JT^ ^S^, and SP-2 

33 ™o.e-h^trr.:e rirt^^^ 

i42:SM5(.991)andW09./,7769.pubIished28Nov,ntberirr^ 

monoclonal amibodies. ^ ^' '~'"'<n'« for the producdon of human 
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AACACCAGCA CGAGCTACCT CWNAAGACG TTKTnO^ TTAOUnXSCC 100 
TCTCTCTCAA GGCCCC^c CAGTAACAAT CAGTTTTGCC AATCACACTT 150 
CCTt=CC«« CATGTCTAAA CTOCUTOtTT ACAOACAAGT TCATTCCATT 200 
ATTAGACGTT CCCTX3CCAGC AACACTACCA CAGTGTCAGG CAGCGAACAA 250 
OACCTGCCCC ACCAATTACA TOTGGAATAA TCACATCTGC AGATtSCCTG 295 
(2) INP0RMAT20N FOR SEQ ID NO: 7: 

(i) SEQUENCE CHWIACTE31ISTICS : 

(A) LENGTH: SO baae pairs 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 

(Xi) SEODENCE DESCRIPTION: SEQ ID N0:7: 

CTGGTGTTCA TCCACTGCAG CCCCTCACTA TTGCAGCAAC CCCCACATCT 50 
(2) INFORMATION FOR SEQ ID NO: 8; 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: SO baae pairs 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

OCATCTGCAG ATGTGA^T TCCACATGTA A^GTOGGG CAGGTCTTGT 50 
(2) INFORMATION FOR SEQ ID N0:9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: B amino acida 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:9: 

Tyr Ser Met Thr Pro Pro Thr Leu 
^ 5 8 

(2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 
Ser Leu Arg Arg Arg Gin Gin Gin Asp 
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FIGORE 10 



1741 AAAGTCTGTC TTrCCTOWlC «WTO»TA Anrmr^r. 

»-accTAT TGAAATOTCT TTACCTGACC TCGAGTW3AC 

»m™=« SIi;^ 

OOmACBB TTOTCOOT ct»»«0ISA0 
""= = = = ^n= 

""= = =^=1 = = 

CGTTTTATAC aUttt;!- WATTAAAAA AAAAAAAAAA A 

CGTTTTATAC AAATTTTATT TTACrTTTAA CATAATTTTT TTTmTTTT T 
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TTic fusion prefenbly is with an immunoglobulin hcavy^hain ^«n«,«. a - 

.he ..e ror .i^.^ Z^, ;J^*"«™''«vy.ch«nco««t region (CH.)co„^ 

10 Significance. I- « P«ferred c.bodin.cn. of fti, .pp^ lill^^ «.« « of „o p«icul. 
iinmunoglobulinl««yduirwiA.fi™.K- ''"P*'^' ««»P<»«* of . hybrid 

Buin^ugm<hMpa,r(prov,dmg.,ecoodbindingspecificity)intheod,erra »y 
«™cn« fccite ,ep»«ion of *edci«, bispecific compound fiT ''*"^"~'*«*'^'^«- 
coH.bin«ions,.sthep«e„ceof«,».™ . ' ^" ««"™o«lobulin ciuin 

i2i:210(m6). g "-spccrfic^dbod^ssee. forex«.ple. Sumh e> oA. MethnH, p,^„„^. 

Heteroconjugate antibodies are also within the lean. «f a. 

»*irrr::::z::;r:r:::"'- ------ 

conditions that are «»««hi. — wd duorden. Neoplasms and related 

"-««»«. dJI^TTT """^ 



30 
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5 '"'"'""'"'8 •'finiiy Of the monoclonal intibodve« A,. . . 

» *ispu«poseindude,forex«mpU Dulbeccn-.M~, «^. , ^""^ culture medi. for 

DNA encoding the monoclcmal antibodies of th. « 
encoding the heavy light chain, of """" "^able of binduig specifically to genes 

do not otherwise produce immu««.ui. .• ^ ' "'^^ ""^ •"yelo"'" cells that 

•n Place of the homologous murine sequences (Morrison er al.. 
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^ ■ ^"^^'^'^^"^'^^ ^ I [1 9S4)). or by co^rfyi^^, to *e in™«u,giob«Iin coding ,«^„ce 
»*^of*e„v««.„„c««^ 

sp«fic.^fi.«VRP„d„o*er.„.ge„<<^bining,i«havi„g^,fi^^ 
include i„ino*iol«e n,c*yMH„«.p^^y^. ' 

M.«i.., 1 ., rr, pp.. ".:rr^cr^;°" 

•imix)<lyth«B labeled wrth I detectable moiety (imlbra sandwich For««««u 

tsiay is M H KA . • ... . »«'«wiai assay). For example, one type of sandw ch 

«»y « EUSA assay, m which ease the detectable moiety is an enzyme. 
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careinoma,tbn8nnal vascular prolifeiKionissoeiM»iu,i.k.i. i. 

bnua nimoR). and Meigs* syndnane. «»ocMted with 

Non-neopiastic co«iiuo« .hat .™«^.e «. rruma., -^.^^ ^^cumau-id «thrius. psoriasis. 
^^-<^^-docher«i„opad.ies.,c«..e„..n,^^„«^^ 
S ««««l«'«te8«enuioatbyreidhypen.lasias(inciudin8Grave'^^ . ■8'-'«'««l 

«m««soci«edwia,peric.rditi,)..m,p,e«»,efIusi»^ ^ P«n«nl«, .ffi„,„ 

Age^lattd macular degeneraaon (AMD) i, a leading cause of «eve««i«..ii • . 
populadon. TT-exudativefonnofAMDIscha^c^izedbylZr^ °'"7."^ " ^ 

.0 -P-l.ceOde^en.Becausecho.il^^rrZ^:^^ 

prognosis the VRP antibodies of the ■ *"^'»« » 

-verity Of AMD. « expected to be especially useful in ^„cing the 

For therapeutic applications, .he VRP anybodies of *e invention are adn,i„i.««, u, . ^ 
pprferabiy a human, in a phannaccuticallv ««^ku a ^ «*«miKcrea to a mammal, 

vehK.es « a co„ce«,«ion of abou. 0. . n.g^, .o 1 00 mg/n,L ' " 

or«icn«ps„|«. Examples of ^T? '""'"'^ 

(u^r^o miz^jr 7 T ""^"^ p«>wvi„^'^coho.). 

co^-lymen «.ch as .he Lupron Dcpo.™Zir J l«Uc acid-g^colic acid 

copolyn«rand.eup„..ideZI,andZy-D{TC "^'^ ""'"^""^ 

J.andpoly.D^.>.3^yd;„,,j^^,„ij^^.,^p^^^^^^^^^^^ 
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.ccute «d tacdc „id-glycolic «id «»ble «I«s. of molecule, for over 100^^ hy^eh «.e«e 
l-~fbrri.oaertimcp.riod. When «c.p«l«edVRP„tibodie,,«n«n in d,e body for. ^ 

mech-nun. evolved For«c«nple.if*e.««g««„„ech««mu discovert 

^^g^.^e„.«ion.connoUln,„oi»„ccn«..us.,.pprop^ 

specific polymer mmx composiriom. 

^ "•*'»-y compositions .!« |„ch«le Upo«m.lly 
10 Lvo«omeicontBmingtiieVW»«ntibodieiireimi««Jhvm-h~^ • ^ n«w«es. 

H rr"''"^"'" ^V.*e^e.«^».U.bo«200^AngL!^; 

^UrOTe»wh.chti.eUpidcon«.i.^.^^«30mo..^chol«^^ 

15 in U.S. Patent No. 5,013^56. c«reo»ciosea 

«tic.« Jl!^!^'"'*''^'"'"'*'^'^'^^ such 
"-^^.tc-ucdmrnodulatingendo^^^ 

meastasu may be modulated with these articles. 
20 .ypeofdl!^.^!!;"'""'""''^'^'^ 

toiheVRPantibody.andthediscmionoftheaaendingphysician. TTie V»P • • uu . 
-*ep«ie««onctimeoroverascrie,ofaZ!^r ^""'"'^ 

25 initi., T^'"*"'^"''^'^°'*"'*'^''^'»'8/k8«°"n'g*gofW 

f " -^"^ - - 

^rZT/ T""""^""- ^•^'-"^'^'^-^Sh'nmge^m about 1 .g/lcgto lOOmg/kg 
-mo«.dcpe„dmgo„d.efecu.„n.«^^,, P„,^^^^^^^ 

^g«^.eo»d.o.the«.m«n..sus.„ed.^^^ 

30 ^r^^'T""^'*""'"- ^''^^-^^'^-"^'•-"y-.oni.o^dbyeonvention.l 
30 •"taup.ei^ul.ss.ys.mcluding.forexample.r^liog.aphictumorimaging 

--2f«~m.ybc^vedby«lmin^^ 

~^ ..cnt duu „ effective for those pun«.se. such as those enume,«ed below, or one or mo„ 
-^on wnh topological .ream.e«. whether involv^g im^diaticn or «,min.t«.on of nuiiLve 
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III. ^^im cnipl 

"««poiwed by reference in their entirety. 
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Isolation of cDNA ri««.^ FnrtT^inr Hiimnn ri Ti n rrrmrii 

cONA synthesized n.RNA purified from d« hum« „,.galc«yocytt teukemia ceil line CMK IJ -5 
M««^p fiedwi^^iund^tPCRp^enba^ 

5 Pn>t . N«tl Anf1ViTr^fl M:l603.1607(1989). 0„e«„pUf.edf«gmen.of.bom IgObpwithauniqueDNA 
se^c.(de«g„a.edSA^^ 

^^™Cf^„.5.„dDAMlceU,toob«i„over,.pp.,cl^ 
ofra4«ep«.(,298«ni„o«ids).Tl:e.eque»c.oftf««s«^^^ 

r^, Tr G.lUnd«^.QB^«^. Clo„ese„codi„gthelo„gfonnofFh4 

the published sequence. Pajusol8«a/..QaSflgoifi.Lnp«,. 

EXAMPTF? 

n995]).«dHtk/lgG(Be™,e««^.i^toLac^ 

Acsc^fc^nces. F"™^KG.DNA encoding Aeex«3ceUulardom«„ of the n.4«cep«.(.^^^ ,.775) 

«-««'^.JJMm.2fli:2306(.23067( The open rc««„g ft«ne encoding 
n.^gGw«donedi„4emamm.lianexp«,ionvectorpRK5(Suv.«at.S^ 
,«W*epl^pRK5.tkUg..,.T,Uph„™idw„U3n,fec.edbye,e«^^^^ 
293ceUs(ATtXCRL,651,««,.IU,3^a.y.Fh4/,gGwaspurir«dfr«„.hesen™-^ 
w«h p„.e„ A ag^se (Cbiochem). F1.4 -.dsenm, w« genenued by injection of purified F1.4/IgG into 
25 rabbits. 

By using d,is fusion p^tein to saeen cell lines for membnu,e-bound VRP by FACS analysis, one 
posmve cell line was identified. 061. described below. 

T*ehumangliomacellli„e.G61(Hamel««/..2Ji^^ 147-157 (1993]). was culm„d 

For FACS analysu of F1.4/I8G binding to 06 1 cells. . million cells we« incub«cd with 70 nM receptor-lgO 
fi»K«p™tei« in pbosphate-buffe^d saline (PBS). 5./.goatse«^ 

staged wi* ,0 ,„.L biotin-SP-conJugated goat ^.ti-human Fc «,tibody ^ .0 Mg/„,L R-phyco«y,hri„. 
con;ug«e^. s»ep«vidin (Jackson .™„uno Resea^h). G61 caused about a ,0-fold shift in peak fluo«scence 
-«-^*«was.pecif.cforFh4/,gG,.co™^ 

(F*2X '^"«'«»«Pn«»nclo«e.hispu«ivememb™e.boundmby.he.n«sfecrio^ 
Clones mto COS ceils followed by screenine with IaK^Ip^ cw^/i.r • m 

screening with labeled Flt4/IgG yielded no positives from 640 pools of 1000- 

5000 clones etch. 
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EXAMWF-j 

i^Ltinn «f rnxiA rinnn FnF~<'"f Humnn 'iT^P 
A cDNA libiay w« prepstd fiom polyA* RNA isolated as described in Cahato « ai fiJiA- 2" 329 
335(l9g3).ndAvivendLeder. Pn»; , Naii Ami '?ri TfS^ iSg: I40».U12 (1972) fa, UKhunun glioma cell 
«e, 061. Hamel « oi. supra. cDNA wa, prepaied from Ais RNA with agents fron, GIBCO/BRL 
^«P«Scnpt)«.dclo„edin*epl.snidpRK5B(Holme»««i.5^ 

auji «.d Nfltl. Clones encoding VRP we« isola«d by saeening U,e cDNA libr«y with ,y„ftetic 

ohgonucleotide pn*e, based on «, EST sequence (GenBank locus HSCI WF 1 11 X whic^ 

n«ci.tt,VEGF. The EST^quenceofHSClWFlMis 299 bp«K. is 36V. identical u,VEGFover50«iduea. 
10 ".cl„ding«.llofUresiduem«chbegin«ing«VEGF«„i„oacid56. The sequence is a, follows- 

5<X:CTmCAGATGTGGGGGTrGCI<K:AATAGTCAGGGGCTGCAGTGCATC^^^ 

AOCTACCTCAGNAAOACOmTTTGAAATrACAGTOCCTCTCTCICAAGGCCCC^ 
CAATCAGirmCCAATCACAmC^^^^ 

TCATTCCArTAmOACGmcCTGCOlGCAACACTACCACAOTGKrAGGCAGCGAACAAGACC 
XS TGCCCCACCAArrACATO7G0AATAATCACATCTOCAGATGCCTG(SEQ,DNO:6) 

Tl.e sequence, of the oligonucleotide probes ovhl.4 «,d ovhl.5 employed «e i„dic«ed below 

^U: 5'-CTGGTGrrCATGCACTCCAGCCCCTCACTArrGCAGCAACCCCCACATCT(SEQ IDNO: 

^U:5-<;CA7CTGCAGATCTX}AmTICCACATGTAATrGGTGGGGCAGGTrrrGT(SEQIDN 

These nvo probe. we«32p^^,y^j^2^^ 
mMN.CWmM,risodi«mcin«eatSrc l^c^,. Im.lnminlrii rHu.iniij T n,,, 

Sevenpositivesw.«identified«Klch«nc.eri«.fan650.000c.onessc^^ The positive, fell into 
ttiree groups by resiriaion mapping and DMA sequencing. 

25 ;='«»«^'>'0»RK.vhl.4..)a„dVH1.6included.he(ullcod^g„gion(^ 

Zr,. r " '"•''•''"^ ' » VH1.6. 

Clone VHU . collmear with VHl.4. Clones VH1.3. VHU, «.d VH1.7 are identical and have a 557 bp 

delenonwhen compared with VH1.4(.dele.ionofbp519.,075XandcloneVHl.,h.sal52 bp dete^^^ 

comp.redw.,hVH,.4(ade.etionofbp924.1075). "H-e nucleotide and deduced amino. cid sequences of VH 1.4 
30 are shown in Figure 1. 

The sequence cont«ned an open reading fr»„e of 419 amino acids beginning with «. ATG codon 

^^^-872(,9S4XAbout250bp5-ofti.isATGa«.woin-6ameATGcodonsfollowed^^^^ 
c.ds) by a stop codon. Both of these ATG's have a pyrimidine « position -3 and would not be expected to 



unct^n^astrongtranslauoninitiationsite. Ko«lc.,.p.a. The encoded amino acid sequence imediately 
<^g.hesn„ofthe4,9ami™,.cid,ead^^ 

pulsequence. ^to«nandHalvo„on,JJ^^^39.^(,983). SeeFig„re3A. The most likely 
cleavage ,,te for thu sequence would be after amino acid 20. although cleavage following residues 15 or 16 
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sypra. 

15 



«nnotbcexciuded von HciMliUCUfiidiio. 14:468^690(1986). The open «di„g ftamc « needed 
by . GC-rich 5- un«ul«ed «gio„ of rtK,u. 380 bp «d fonowcd by . 3- u„B^l«ed «gio„ of 

Tlie pitdioed mawre «nino Kid sequence of hun«n VRP conuins 399 »>ino uid residue, 
JV*;«'cD.Xofwhich37(9.V^^ 

{F«.3A).An.l.gBmentofthe«nino«id,etp«„ceofVRPwhhthe,ixfonn,ofV^GF«dPIGFri,o^ 
ui,mo..«„ubrtoVEGF,2,(32HUteicd)«u,P,GF,3,C7V.identic..)(Fi^^ 

9eyHe».«idue.«ca„served. While VRP doe, n« con-in d,e,egio» of b»ic«„i„o«idsfo«Kii„«.„e 
fonnsofVEGF««lP,GF.i.i,co«ide„6.yl.,gerd,a„VEGF„dcon«i„,.cy^^ 
*ea»leculetf«t i.„o. found in VEGRTluscyneine-richdon^ 
M» ««due, followed by Cys-X followed by Cy.^ 

*«5 mnesm.dipa«,B.lbi.airi„83pn«ein. Paul,«„«a/^.LmJiflLm: 33 1-349 (,990) Withou. 
ben,gIm.«ed«,«:yo«e*eonr.VRP„.yin«r«witi,oAermembn«e.boundpro«^ 
cy««e««due«,„ch„i„«m,olccul.rin««tionh«bee„p„^ ^^^^ 



TWoof*ecDNAc.ane,(VH... ««, VHU)connuncd. .52or557bpdeledonwhe„c^^ 
VHI.4(F.^3A).Bo*the,edeledo„,enda.Ae.«enucleotide«„.«p«„„.ed.o^ 
^g. Bo* deletion, would be expecud «, encode *e «n,e ftan^e-shiftcd p™^^ 
«nn«3te.«.«opcodonwiAinl5i™i„o«ids. Tl,eprotti„encodedbyVHU would ind^ 
c,«me«gionsimilarwi*VEGF. VHI.l con«i«n,„ch.f the «giond,a is similar «.VEGF;1« deletion. 
hawev«.«not««,ogous.o,hev.riou,lau^fonn,ofVEGForP.GF. Fe™.«ai.«^.a; Maglioneerot 
«p«r.H«uerandWeich.«^. r ^ 

'''«^^<'«'"«»«'i«nmemofVH1.4(top)withnESTcDNAsequencesfh,mGe^^ Iti, 



Bccemor fgfi twip;|„fjf.p of 35;;., 
•r««««nn-whe.hermi,.ligandfornt4.exp««io„pla«„idscont«^ 

.0 ^°^l"';"r^*''^'"'»^'«''^''s«i^ CondiUonedmediafTomthesecelUwasprecipateed 

^g^360bpof5un«„,U.cdse,uence(5.ofU.eAgc.siMFig.3A,fion.v^K4,n^ 
con«l ptasa„ds encoding VEGF,,^ (Houck MflL£nd«nmd„l I«06-,8M [19911). P>GF,„ (P.* 
«^ *y). or the veaor Mone (pRK5: Suva e, ^ra) were transfected into CGS7 cell, with DEAE- 
35 ^JT^T"^'"' ''^"•'•'^''^•™«^'«'-*"«''»--P"'»e->.be.edi„,0-cn,d^^ 

lit:: '**""""''^"'-'^'''^~PP'-^^^^^ .00MCi.mLof35s.mino.cids 
^'=^'"'^'^^''>«^^C.and.hench.sedwithDMEMfor7hou„. T.e labeled 
F^T.r "^"^ ^" (Ccntricon-IOTM ^i,,„ ^^03). 

F.f»y ML of d.e concentr«ed medium wa, i„cub«ed with 3 Mg of receptor IgG and 80 mL of a 50% slurry of 

P««u.Aaga«se(Ca.biochem)ovemightat4-C.Theprecipiu«e,we«washedwid,PBS/0.1V.T^^^ 
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boiled in SDS sample buffer, and elecsophoresed on 12V. sn? n«i^. . 

pnHrewy on u/t SDS polyacfylimide geb (Novex i»EC600S2» n,. 
geUwere«atedwitf,«.u«diog«phyenlu„cer(duPontWEF974)„.. / « 'EC60052). TTie 

Two.pecif«bandsof53U),.«,33 Jwe^ZZtl "^^^^ 
*e.b„d,we«.b,en.i„d,evec«. Jir„rr ^'^'^ 

EXAMPfFf 

tmm.,««^ . . , ^ \ sraa Ao^yy}. and 20 mM sodium onhovanadate Flt4 w« 

»-j»p»», ^„ ^. „ ^ ^^^^ ^ ^^zi 

VHl.. (plUC.,h..«) „ VEOf m™=.?r """"^ 

" ""8 b, DAMl M HEL «1U. PimJ. „ dl. 
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30 



35 



M/a. rf-tennmai ammo acid sequence of the Fltd/in nm^^^^ i. ^ 
bands have the ««mo ..m *h ™e oi uie ot4/lG pepudes shows (hat the 1 50 and 70 kDa 

•««*e~m to the Flt4 exprtuinc eelli rt. - • * ^ ' l»b«lonaI 

T«Ht-^- u-i. ,^ ^^ "*^^8Flt4 tyrosine phosphorylation 

To dctermmc whether VRP could activate rh.n«^- u • ryi«on. 

0 '»a>showthaVRPis«bletomduceA.n«, . •''^'««P«>^«»«»l«tle or no effect TT«« 

' " """^ ™ tyrosine phosphorylation of FM. 

*" Miis, mis construct is expected to c ive rh* w • ■ . 
sequence: ^ ° N-ierminal glycoprotein D 
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buffer was DMEM (low glucose):FI2 (50:50). 20 mM sodium HEPES. pH 7Z 10% feaJ bovine senun. OJV. 
gelatin, and I ug/mL heparin. 

The purified VRP specificaUy bound to ^^UFIiMbQ, and the binding was not competed by uaUbeled 
Fhl/IgQ or Flkl/IgQ (Fig. 5A). Binding competition with increasing concennations of unlabeled Flt4/lgG (Fjg. 

SB) gave an ECjo for this imenuaon of M).7 nH suggesting that the binding of VRP to Flt4 is of h^ 
as would be expected if VRP is a biologically relevant iigand for Flt4. 
RNA Hlntt 

Blots containing poly(A)+ human RNA were from Clontech. For the G6I glioma cell line, 5 ^g of 
poMAh and poWAV RNA were elecnophoresed on a 1% agamseOJ M foimaldehyde gel and tnmsfeired to 
niiroceUulose (Janssen «pr»). Blots were hybridiied with ^h-libtM probe, ovhl.4 «,d ovhl J «»1 
washed in 30 mM NaCI/3 mM trisodium citrate at 55* C. 

•nie G61 glioma ceU line used in the cloning of VRP expresses a major VRP RNA band of about 2 4 
kb. Amiaorbandofabout2.2kb«ay.lsobepresem. A 2.4 kbb«,d was expressed in adult hum«, tissue, fiom 
he»t. placenta, ovanr. «>d small intestine: a weaker band w« found in lung, skeletal muscle, spleen, prostme. 
tesns. and colon. Expression of a 2.4 kb mRNA was also found in fetal lung and kidney. 

EXAMPTF7 

MitegenieArtivi|yfffYRp 

To test whether VRP has mitogenic activity like that found for VEGF. the growth of human lung 
endothelial celh was detennined«i„cre.singconce„tt,uons of VRP or VEGF(Figure 6). Spedfi 
lung microvascular endothelial celU (HMVEC-L Clonetics, San Diego. CA) were maimained in the 

«oom,eadedgmwth medium (EGM^ with 5H fetal calf senm,). For the assay of mitogenesi^ 

(<6)ceIUwereseeded«6500cells/wdli„48-wellpla.es(Costar)«,dm.inuunedo^^ 

growth medwm. The medium was removed, and the cells were maintained in the growth medium (2% fetal calf 

serum) without bovine brein extrect and supplemented with VEGF or VRP. Afker four days, the cells were 

removed with trypsin and counted with a Coulter counter (Hialeah. FL). 

VRP promoted the growth of d,ese endothelial cells (see Fig. 6X and thus shares this mitogenic activity 
w«h VEGF. This is in connast to PIGF, which has been reponed to lack such mitogenic activity (at < 35 nM) 

?«ke,aL.supru. While an effective mitogenic agent. VRP was about 100 fold less potent than VEGF in this 
assay. 

in conclusion, a novel secreted protein. VRP. has now been identified that is a Flt4 liguid that 
stimulates the tyrosine phosphoo^lation of the receptor tyn»i„e kinase FI.4. VRP is a third member of the VEGF 
protem family and has about 30% amino acid identity with VEGF and PIGF. In addition to the VEGF-like 
dom^n. VRP comains a -180 amino acid Ctemtinal. cysteine-rich domain not found in other members of the 
VEGFlamjIy. VRP fiiiU to interact appreciably with the VEGF recepton Fit! andFlkl. 
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IbefoUowingpIasmid has been deposited widi the Ameri^ 12301 Parklawn 

Drive, IU)ckviUe, MD. USA (ATCq: 

Baanid ATCCDgp.NQ. Pq^^^P^^^ 

5 pRlCi^l.4.1 97249 September 6, 199S 

This dq>osit was made under the provisions of the Budapest Truty on the Internationa] Recognition 
of the Dqxssit of Microotganisms for the Purpose of Patent ftocedure and the Regulations thereunder (Bud^test 
Treaty). This assures m a int e n a n ce of a viable culture of the deposit for 30 years from the date of deposit The 
deposit will be made available by ATCC under the terms of flie Budapest TVeaty, and subject to an agreement 

10 b^een Genentech, Inc. and ATCC, which assures permanent and unrestricted availability of the |»t>geny of the 
culture of tte deposit to the public upon issuance of tfie pertinent US, patent or upon laying open to the public 
of any US. or foreign patent application, whichever comes first, and assures avaikbiliQr of the progeny to one 
determined by tiie U.S. Commissioner of Patents and Trademarks to be entided thereto according to 3S USC 
§122 and the Commissioner's rules pursuant ther^ excluding 37 CFR §1. 14 widi particular reference to 886 

15 OG638), 

The assignee of tiie present application has agreed that if a culture of the plasmid on deposit should die 
or be lost or destroyed when cultivated under suitable coiiditions, the plasmid will be promptly replaced on 
notification with anodier of the same phsmid. Availability of the deposited plasmid is not to be construed as a 
license to practice &e invention in contravention of the rigjits granted under the authority of any government in 

2 0 accordance with its patent laws. 

The foregoing written specification is considered to be sufficient to enable one skilled b the art to 
practice Ae invention. Ihe present invention is not to be limited in scope by the construct deposited, since the 
deposited embodiment is intended as a single illustration of certain aspects of tte invention and any constructs 
that are fimctionaliy equivalent are within the scope of this invention. The deposit of material herein docs not 

2 5 constimte an admission that the written description herein contained is inadequate to enable the practice of any 
aspect of the invention, including the best mode hereof; nor is it to be construed as limiting the scope of the 
claims to the specific iUustrations that it represents. Indeed, various modifications of Ac invention In addition 
to those shown and described herein wiD become apparent to those skilled in the art from the foregoing 
description and fail wiAin the scope of the upended claims. 

Throughout this specification and the claims which follow r unless 
the context requires otherwise, the word "comprise", or variations such 
as "comprises" or "comprising", will be xinderstood to imply the inclusion 
of a stated integer or step or group of integers or steps but not the 
exclusion of any other integer or step or group of integers or steps. 
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SEQUENCE LISTING 
(1) GQIERAL INFORMATION: 

(i) APPLICANT: Geaentech. Inc. 
(ii) TITLE OF INVENTION: VEOF-ReXated Protein 
(iii) NUMBER OP SEQUENCES: 12 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Gencntech, lac. 

(B) STREET: 460 Point San Bru^o Blvd 

(C) CITY: South San Francisco 

(D) STATE: California 

(E) COUNTRY: USA 
<F) ZIP: 94080 



2S 



(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: 3.5 inch. 1.44 Mb floppy disk 
IS (B) COMPUTER: IBM PC collectible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE: WiaPatin (Genentech) 

(vi) CURRENT APPLICATION DATA: 
(A) APPLICATION NUMBER: 
20 (B) FILING DATE: 

(C) CLASSIFICATION: 

(viii) ATTORNEY/AGENT INFORMATION: 

(A) NAME: Lee, Wendy M. 

(B) REGISTRATION NUMBER; P-40,378 

(C) REFERENCE/DOCKET NUMBER: P0963PCT 

iix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: 415/225-1994 

(B) TELEFAX: 415/952-9881 

(C) TELEX: 910/371-7168 

30 (2) INFORMATION FOR SEQ ID N0:1: 

(i) SEQUENCE CHARACTERISTICS I 

(A) LENGTH: 2031 base pairs 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 

(Xi) SEQUENCE DESCRIPTION: SEQ ID N0:1: 

CGCGGGGTGT TCTGGTGTCC CCCGCCCCGC CTCTCCAAAA AGCTACACCG 50 
ACGCGGACCG CGGCGGCGTC CTCCCTCGCC CTCGCTTCAC CTCGCGGGCT 100 
CCGAATGCGG GGAGCTCGGA TCTCCGGTTT CCTGTGAGGC mTACCTGA 150 
40 CACCCGCCCC CrrrCCCCGG CACTGGCTCG GAGGGCGCCC TGCAAACTTG 200 
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10 



IS 



20 



2S 



OGAACSCOGA GCCCCGGACC CGCTCCCGCC GCCTCCGGCT CGCCCAGGGG 250 
OOOTCOCCGO GAGGABCCCO 6G0GAGAGGG ACCAGGAGGG GCCCGCGGCC 300 
TCGCACOGGC GCCCGCOCCC CCACCCCTOC CCCCGCCAGC GGACCGGTCC 3S0 
CCCACCCCCG GTCCTTCCAC CATGCACTTC CTGOGCTTCT TCTCTGTGGC 400 
GTOTTCTCTO CTCGCCGCTO CGCTOCTCCC GGGTCCTCOC GAeCCOCCCO 450 
CCGCCGCCGC CGCCTTCGAO TCCOGACTCO ACCTCTCGGA CGCCGAGCCC 500 
GACOCOGGCO AGGCCACGGC TTATGCAAGC AAAGATCTGC AGGAGCAOTT 550 
ACCGTCTGTG TCCAGTGTAG ATGAACTCAT GACTGTACTC TACCCAGAAT BOO 
ATIGGAAAAT GTACAAGTGT CAGCTAAGGA AAGGAGGCTG GCAACATAAC 650 
AOASAACAGG CCAACCTCAA CTCAAGGAC:A GAAGAGACTA TAAAATTTGC 700 
TOCAGCACAT TATAATACAG AGATCTTCAA AAGTAITCAT AATGAGTCGA 750 
GAAAGACTCA ATGCATGCCA COGGAGGTGT GTATAGATtJT GGGGAAGGAG 800 
TTTOGAGTCG CGACAAACAC CTTCTTTAAA CCTCCATGTtS TGTCCGTCTA 850 
CAQATGTGGG GGTTGCTGCA ATAGTGAGGG GCTCCAGTCC ATGAACACCA 900 
OCACGAGCTA CCTCAGCAAG ACGTrATTTG AAATTACAOT GCCTCTCTCT 950 
CAAGGCCCCA AACCAOTAAC AATCAGTTTT GCCAATCACA CTTCCTGCCG 1000 
ATGCATOTCI AAACTGGATO TTTACAGACA AGTTCATTCC ATTATTAGAC 1050 
GTTCCCTOCC AGCAACACTA CCACAGTGTC AGGCAGCGAA CAAGACCTGC 1100 
CCCACCAATT ACATGTGGAA TAATCACATC TGCAGATOCC TGGCTCAGGA 1150 
AGATTTTATG TTTTCCTCGG ATOCTGGAGA TGACTCAACA GATGGATTCC 1200 
ATGACATCTG TGGACCAAAC AAGGAGCTGG ATGAAGAGAC CTGTCAGTGT 1250 
GTCTOCAGAG CGGGGCTTCG GCCTGCCASC TGTGGACCCC ACAAAGAACT 1300 
*a*CAGAAAC TCATGCCACT GTGTCTGTAA AAACAAACTC TTCCCCAOCC 1350 
AATGTGGGGC CAACCGAGAA TTTGATGAAA ACACATGCCA GTCTGTATGT 1400 
*AA*GAACCT GCCCCAGAAA TCAACCCCTA AATCCTGGAA AATGTGCCTG 1450 
TGAATGTACA GAAAGTCCAC AGAAATGCTT GTTAAAAGGA AAGAAGTTCC ISOO 
ACCACCAAAC ATGCAGCTGT TACAGACGGC CATGTACGAA CCGCCAGAAG 1550 
GCTTGTGAGC CAGGATTTTC ATATAGTGAA GAAGTGTGTC GTTGT«TCCC 1600 
TTCATArrOG AAAAGACCAC AAATGAGCTA AOArTGTACT GTTrTCCAGT 1650 
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TCATCffllTrr TCTATTATGG AAAACTGTGT TGCOICASTA GAACTGTCTG 1700 
TOAACAOACA GACCCTTOTO GGTCCATCCT AACAAAGACA AAAGTCTCTC 1750 
TTTCCTOAAC CATGTCOATA ACrPTACAOA AATGOACTCW AOCTCATCTG 1800 
CAAAAGGCCT CTXeSTAAAGA CTOSTTTTCT GCCAATQACC AAACAGCCAA 18S0 
5 GATTTTCCTC TTOTGATTTC nTAAAAGAA TGACIATATA ATTXArTTCC 1900 
ACTAAAAATA TTOTTTCTCC ATTCATTTTT ATAGCAACAA CAATTSGTAA 1950 
AACTCACTST GATCAATATT TTTATATCAT GCAAAATATG TTTAAAATAA 2000 
AATGAAAATT GTATTAAAAA AAAAAAAAAA A 2031 
(2) IHPORMATION FOR SEQ ID H0:2: 

10 (i) SEOUEKCE CHARACTERISTICS: 

(A) LENGTH: 2031 bate pairs 

(B) TirPBi Nucieic Acid 

(C) STRAMDEnNESS : Single 
(O) TOPOLOGY: Linear 

15 (xi) SEQUENCE DESCRIPTION: SEQ ID N0:2: 

TTTTTTTTTT TTTTTTAATA CAATTTTCAT TTTATTTTAA ACATATTTTQ 50 
CATCATATAA AAATATTGAT CACACTGAOT TmcCAATT GrTOTTOCTA 100 
TAAAAATGAA TGCAGAAACA ATATTTTTAG TOGAAATAAA TTATATAGTC 150 
ATTCTTTTAA AGAAATCACA AGAGGAAAAT CTTOOCTGTT TOGTCATTGO 200 
CAQAAAACCA GTCTTTACAA GAGGCCTTTT GCAGATGAOC TCCAGTCCAt 250 
rrCTGTAAAG TTATCCACAT GGTTCAGGAA AGACAGACTT TTGTCTTTGT 300 
TAOCATGGAC CCACAAGGGT CTCTCTGTTC ACAGACAGTT CTACTGTCOC 350 
AACACAGTTT TCCATAATAG AAAATCGAT^ AACTGGAAAA CAGTACAATC 400 
TTAGCTCATT TGTGGTCTTT TCCAATATGA AGGGACACAA CGACACACTT 450 
CTTCACTATA TGAAAATCCT GGCICACAAG CCTTCTGGCG GTTCGTACAT 500 
G0CC6TCTGT AACAGCT6CA TGrrTGGTGC TGGAACTTCT TTCCTTTTAA 550 
CAAOCATTTC TSTeGACTTT CTGTACATTC ACAGGCACAT TTTCCAGGAT 600 
TTAOGOOTTG ATTTCTOGGG CAOGrrCTTT TACATACACA CTGGCATGTG 650 
TTTTCATCAA ATTCTCGGTT OGCCCCACAT TGGCTGGGGA AGAbllT UT f 700 
30 TTTACAGACA CACTGOCATG AGTTTCTGTC TAGTTCTTTG TGGGGTCCAC 750 
AGCTOGCAOO CCOAAGCCCC GCTCTGCAOA CACACTGACA GGTCTCTTCA 800 



20 



25 
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TCCAGCTCCT TGTITGGTCC ACACUlTGTCA TGCAATCCAT CTGTTGAGTC 850 
ATCTCCAOCA TCCGAGGAAA ACATAAAATC rrCCTGAGCC AGGCATCTGC 900 
AOATOTGArr ATTCCAOITG TAATT00TXS3 OGCAOGTCTT GTTCOCTGCC 950 
TGACACTOTO GTACTGTTOC TGOCAGGSAA CGTCTAATAA TCGAATGAAC 1000 
5 TTCTCTSTAA ACATCCAGTT TAGACATCCA TCOOCACGAA GTGTGATTCG 1050 
CAAAACTGAT TGTTACTGGT TTGOGOCCTT GAGAGAGAOO CACTGTAATT 1100 
TCAAATAACG TCTTCCTGAG GTAOCTCGTO CTCGTGTTCA TGCACTGCAG IISO 
CCCCTCACTA TTCCAGCAAC CCCCACATCT 6TACACGGAC ACACATGGAG 1200 
GrrTAAAGAA GGTGTTTGTC GCGACTCCAA ACTCCTTCCC CACATCTATA 1250 
10 CACACCTCCC CTCGCATGCA TIXaGTCTTT CTCCACTCAT TATCAATACT 1300 
TTTCAAGATC TCTGTATTAT AATGTGCTGC AGCAAATTTT ATACTCTCTr 1350 
CTGTCCTTGA GnxSAGGTTO GCCTGTTCTC WTTATCTTG CCAGCCTCCT 1400 
rrCCTTAGCT GACACTTGTA CATTTTCCAA TATTCTGGGT AGAGTACAGT 1450 
CATGAGTTCA TCTACACTGG ACACAGACCG TAACTGCTXTC TCCAOATCTT 1500 
15 TGCTTGCATA AGCCGTGQCC TCGCCCGCGT CGGGCTCCGC GTCCGAGAGG 1550 
TCGAGTCCGG ACTCGAAGGC GGCGGCGSCG GCGGGCGCCT CGCGAGGACC 1600 
COGOAGCAGC ACAGCGGCGA GCASAGAACA CGCCACAGAG AAGAAGCCCA 1650 
OCAAGTGCAT GGTGOAAGGA CCGGGGGTSG GGGACCGGTC CGCTX«3CGGG 1700 
GGCAGGGGTG GGGGCGCGGG COCCCCTGCG AGGCCGCGGG CCCCTCCTGG 1750 
20 TCCCTCTCCC CCGCGCTCCT CCCGGCGACC CCCCCTGGGC GAGCCGGAGG 1800 
COGCGGGAGC GGGTCCGGGG CTCCGCGTTC CCAACTTTGC AGGGCGCCCT 1850 
CCCAGCCAGT ACCGGGGAAA GGCGGCGGGT GTCAGGTAAA AGCCTCACAG 1900 
GAAACCGGAC ATCCGAGCTC CCCGCATTCO GAOCCCGCGA GGTGAAGCGA 1950 
GGGCGAGGGA GGACGCCGCC GCGGTCCGCG TCGGTGTAGC TTTTTGGAGA 2000 
25 6GCGGGGCG6 GG6ACACCAG AACACCCCGC G 2031 
(2) mPORMATIOK FOR SEQ ID N0i3: 

(1) SEQUEHCE CHARACTBSISTICS : 

(A) LENGTH 1 419 amino acids 

(B) TYPE: Amino Acid 
'° fD) TOPOLOGY: Linear 

(Xi) SEQDEMCB DESCRIPTION: SEQ ID N0:3: 
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Met His Leu Leu Gly Phe Phe ser Val Ala Cys Ser Leu Leu 



10 



Ala 

15 



Ala Ala Leu Leu Pro Gly Pro Ar^ gIu Ala 



20 



25 



Pro Ala Ala Ala Ala 



30 



5 Al. Phe Glu ser Gly Leu Asp Leu Ser Asp Ala Glu Pro Asp Ala 
" 40 45 

Gly Glu Ala Ala Tyr Al. Ser Ly. Asp Leu Glu Glu Gin Leu 
" 55 60 

^ Axg ser val Ser Ser Val Asp Glu Leu Met Ttr Val Leu Tyr Pro 

70 75 

Glu Tyr Trp Lys Met Tyr Ly. cys Gin Leu Arg Ly. Gly Gly Trp 
Gin Hi. Asn Arg Glu Gin Ala Asn Leu A.n Ser Arg Thr Glu Glu 



100 



15 Thr lie Lys Phe Ala 



105 



110 



Ala Ala His Thr Asn Thr Glu He Leu 



115 



Lys 
120 



ser lie Asp A.n Glu Trp Arg Ly. Thr Gin Cy. Met Pro Arg Glu 

' 130 
val cy. lie Aap val Gly Ly. Glu phe Gly Val Ala Thr Asn Thr 

"5 150 
Ph. Ph. Ly. .ro Pro Cy. Val ser Val Tyr Arg Cy. Gly Gly cy. 

cy. A.n s.r Glu Gly Leu Gin Cy. Met Asn Thr Ser Thr Ser Tyr 

^''^ 180 
» X-u ser Lys Thr Leu Phe aiu Xle Thr Val Pro Leu Ser Gin Gly 

190 3^35 

pro Lys P.o Val Thr He Ser Phe Ala Asn Hi. Thr Ser Cy. Arg 

2io 

cy. Met ser Ly. Leu Asp Val Tyr Arg Gin Val Hi. s.r lie He 

"0 2„ 

Arg Arg s.r Leu Pro Ala Thr Leu Pro Gin Cy. Gin Ala Ala Asn 

240 

Ly- Thr cy. Pro Thr Asn Tyr Met Trp Asn Asn His He Cys Arg 



250 



255 



35 Cys Leu Ala Gin Glu Asd Ph- m««. «w « 

eiu Asp Phe Met Phe Ser Ser Asp Ala Gly Asp 



265 



270 



A.P ser Thr Asp Gly Phe Hi. A.p xle Cy. Gly Pro A.„ Ly. Glu 



280 



285 



I-u A.P Glu Glu Thr cy. Gin cys Val Cys Arg Ala Gly Leu Arg 
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290 295 



pro Ala ser Cys «y Pro His Lys Glu i.u Asp ^ ^„ ser cys 

310 33^5 

^ Gin cys V.1 cys Lys Asn ty. Phe Pro s.r Gla Cys Oly Al. 

330 

A.a Arg Glu Phe Asp Glu Asn Thr Cys Gla Cys Val cys Lys Arg 

340 345 

Thr cys Pro Arg Asn Gin Pro Leu Asn Pro Gly Ly. Cys Al. Cys 

355 3go 

10 Glu cys Glu ser Pro Gin Ly. Cys Leu Leu Ly. Gly Ly. Lys 

370 375 

Phe His His Gin Thr Cvm Smr- rs,« tw 

ITo ^ Cy» Tyr Arg Arg Pro Cys Thr Asn 

385 350 

Arg Gin Lys Ala Cys Glu Pro Gly Phe Ser Tyr Ser Glu Glu Val 
" "0 405 

Cy. Arg cy. Val Pro Ser TVr Trp Lys Arg Pro Gin Met Ser 
" 4X5 

(2) INFORMATION FOR SEQ ID N0:4: 

(i) SEQDEKCE CHARACTERISTICS: 
^° <A) LENOTHi 147 amino acids 

<B) TSfPEj Amino Acid 
(D) TOPOLOGY: Linear 

(Xl) SEOUEHCE DESCRIPTION: SEQ ID HO:4: 

Het Asn Phe Leu Leu S.r Trp Val His Trp s.r Leu Ala Leu Leu 
^ " IS 

L.U Tyr Leu His His Ala Lys Trp Ser Gin Ala Ala Pro Met Ala 

^5 30 
Glu Gly Gly Gly Gin Asn Hi. His Glu Val Val Lys Phe Met Asp 

" 45 

30 val Tyr Gin Arg s.r Tyr Cy. Hi. Pro He Glu Thr Leu Val Asp 

60 

lie Phe Gin Gl„ Tyr Pro Asp Glu He Glu Tyr He Phe Ly. Pro 

70 75 

ser cy. Val Pro Leu Met Arg Cy. Gly Gly Cy. Cys Asn Asp Glu 

85 90 
Gly Leu Glu cy. val Pro Thr Glu Glu Ser Asn He Thr Met Gin 

"0 105 
II. Met Arg He Ly. Pro Hi, Gin Gly Gin His H. Gly Glu Met 



"° lis 

115 120 
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ser Phe Leu Gin ^. Asn Lys Cya Glu Cy. Arg Pro Lys Lys 



130 



Asp 

135 



Arg Ala Arg Gin Glu Lys Cy« Asp Ly« pro Arg Ara 
"° 145 ^ 14? 

5 (2) IKFORMATIOH FOR SEO ID 110:5: 

(1) SEQDEMCE CHARACTERISTICS: 

(A) UKGTH: 149 smino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

10 (xi) SBODENCE DESCRIPTION: SBQ ID HOtSs 

Met Pro V.1 Met Arg Leu Phe Pro Cy. Phe Leu Gin Leu Leu Ala 

10 IS 

Oly Leu Ala Leu Pro Ala Val Pro Pro Gin Gin Trp Ala Leu Ser 

" 25 30 

IS Ala Gly Asa Gly S« Ser Glu Val Glu Val Val Pro Ph. Gin Glu 

" 40 „ 

val Trp Gly Arg Ser Tyr Cy. Arg Ala Leu Glu Arg Leu Val Asp 

" " 60 

val val ser Glu Tyr Pro Ser Glu Val Glu His „et Phe Ser Pro 

" 70 „ 

Sar cy. Val Ser Leu Leu Arg Cy. Thr Gly Cy. Cy. Cly A.p Olu 

A.n Leu His Cy. Val Pro Val Glu Thr Ala Asn Val Thr Het Gin 

"0 105 
25 Leu Leu Lys iXe Arg Ser Gly Asp Arg Pro Ser Tyr Val Glu Leu 

"° "5 120 

Thr Phe ser Gin Hi. Val Arg Cy. Glu Cy. Arg Pro Leu Arg Glu 

130 

ty. Met Ly. Pro Glu Arg cys Gly Asp Ala val Pro Arg Arg 

145 

(2) INFORMATION FOR SEQ ID N0:€: 

(i) SEOOEHCE CHARACTERISTICS: 

(A) LENGTH: 299 base pairs 

(B) TYPE: Nucleic Acid 
<C) SISANDEDNBSS : Single 
(D) TOPOLOGY: Linear 

(Xi) SEQUENCE DESCRIPTION: SEQ ID N0:6: 
CCGTCTACAG ATGTGGGGGT TGCTGCAATA GTCAGGGGCT GCACTGCATG 50 
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(2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 

(A) ItQiaiii: 40 amino acids 

(B) TYTE: Amino Acid 
(D) TOPOLOGY: Linear 

(Xi) SEOOENCE DESCRIPTION: SEQ ID NO: 11: 

Lyn Tyr Ala Leu Ala Asp Ala Ser Leu Lya Met Ala Asp Pro Asn 
^ 10 15 

Arg Phe Arg Gly Lys Asp Leu Pro Val Leu Asp Qla Leu Leu Glu 

25 30 
Gly Gly Ala Ala His Tyr Ala Leu Leu Pro 

(2) INFORMATION FOR SEQ ID N0:12: 

15 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 13 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 



10 



20 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

Gly Pro Arg Glu Ala Pro Ala Ala Ala Ala Ala Phe Glu 
5 10 13 



-S3- 



-54- 



CLAIMS: 

1 . Isolated biologically active human VEGF-related protein (VRP) containing at least 
265 amino acids having the ability to bind and stimulate phosphorylation of a FIt4 
receptor. 

2. The protein of claim 1 containing 265 to about 450 amino acids. 

3. The protein of claim 1 containing about 300-450 amino acids. 

4. The protein of claim 1 containing 350-450 amino acids. 

5. The protein of claim 1 containing about 399-419 amino acids. 

6. The protein of claim 1 comprising an amino acid sequence having: 

(a) at least residues +1 through 29, inclusive, of Figure 1 ; 

(b) at least residues +1 through 137, inclusive, of Figure 1 ; 

(c) at least residues -20 through 29, inclusive, of Figure 1 ; or 

(d) at least residues -20 through 137, inclusive, of Figure 1 . 

7. Isolated biologically active human VEGF-related protein (VRP) comprising an amino 
acid sequence comprising at least residues +1 through 29, inclusive, of Figure 1, at 
least residues +1 through 137, inclusive, of Figure 1, at least residues -20 through 29, 
inclusive, of Figure 1, or at least residues -20 through 137, inclusive, of Figure 1 . 

8. Isolated biologically active human VEGF-related protein (VRP) comprising an amino 
acid sequence shown as residues -20 through 399, mclusive, or residues 1 through 
399, inclusive, of Figure 1. 

9. A composition comprising the protem of any one of claims 1 -8 and a 
pharmaceutically acceptable carrier. 

10. A pharmaceutical composition useful for promotion of vascular endothelial cell 
growth comprising a therapeutically effective amount of the protein of any one of 
claims 1-8 in a pharmaceutically acceptable carrier. 

1 1 . The composition of claim 1 0 further comprising a cell growth factor other than said 
protein. 

1 2. Use of the protem of any one of claims 1 -8 or the composition of claim 9 or 1 0 in the 
manufacture of a medicament for treating trauma affecting the vascular endothelium 
or for treating a dysfunctional state characterised by lack of activation or lack of 
inhibition of a receptor for VRP in a mammal. 
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13. The use of claim 1 2 where the medicament further comprising a ceU growth factor 
other than the protein. 

14. A method for stimulating the phosphorylation of a tyrosine kinase domain of a Flt4 
receptor comprising contacting an extraceUular domain of the Flt4 receptor with the 

5 protein of any one of claims 1-8. 

15. A chimeric polypeptide comprising the protein of any one of claims 1-8 fused to a tag 
polypeptide sequence. 

16. A monoclonal antibody which binds to the protein of any one of claims 1-8 and 
neutralises a biological activity of the protein. 

) 17. The antibody of claim 16 wherein the biological activity of the protein is promoting 
neovascularization or vascular permeability or vascular endothelial cell growth in a 
mammal. 

1 8. A monoclonal antibody which binds to the N-teiminal portion from residues -20 
through 137, inclusive, or from residues 1 through 137, inclusive, of the amino acid 
sequence shown in Figure 1. 

19. A composition comprising the antibody of one of claims 1 6, 1 7 or 1 8 and a 
pharmaceutically acceptable carrier. 

20. Use of the antibody of any one of claims 16-18 or the composition of claim 19 in the 
manufacture of a medicament for treating diseases or disorders characterised by 
undesirable excessive neovasculariation or vascular permeabUity m a mammal or for 
treating a dysfunctional state characterised by excessive activation or inhibition of a 
receptor for VRP in a mammal. 

A peptide consisting of an amino acid sequence shown as residues -20 through -1 , 
inclusive, of Figure 1. 

A method for treating Kaiposi's sarcoma or a dysfunctional state characterised by 
excessive activation or inhibition of a receptor for VRP in a mammal comprising 
adminstering to the mammal an effective amount of a VRP antagonist. 

23. An isolated mucleic acid molecule encoding the protein of any one of claims 1-8. 

24. n,e nucleic acid molecule of claim 23 further comprising a promoter operably linked 
to the nucleic acid molecule. 

25. A vector comprising the nucleic acid molecule of claim 23. 

26. An expression vector comprising the nucleic acid molecule of claim 23 operably 
linked to control sequences recognised by a host cell transformed with the vector. 



21. 
22. 
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27. A host cell comprising the nucleic acid molecule of claim 23 . 

28. A method of producing VRP comprising cultuiing the host cell of claim 27 and 
recovering VRP fiom the host cell culture. 

5 DATED this 8* day of July 1999. 
GENENTECH, INC. 
By their Patent Attorneys 
DAVIES COLLISON CAVE 
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FIGURE lA 



61 CGGCOCCGTC CTCCCTCCCC CTCOCrrCfcT prrfl™- 

eCCOCCOOlG CAOCSAOCGC ^ISf^ CC«AT«CGC (WACCTCCCA 

CAOCGAAGTG OACCCCCCGA GGCTTACCCC CCTCOAOCCT 

ACaOOCOA* CGACSICTCCO AA**Te«ni CmCCCCOO OCWOCTCG 

««aCTCCO AAMTGGACT CTSOQCCOCO GAAAGGBCCC GWACCGACC 

■Snrcw CCITTOCCT (MOKCTO 

«^=«^C CCCCTCTCCC OwaXTTCCC CGC^ 

kaaZ 



^ L A A A 



ccoc«cccc 



CCOACaSAGOO CCCAOGAGCG CTectsrsr^n «« "-occrrCGAO TCCOCACTCC 

481 ACCTCTCOai CCCOaAOCCC SACOCCCOCO AOOCCACece 

^KSAOASCCT GCGCCTCGOG CTOCGCCCGC T«2^ "^WO^CC AAACATCTXW 

*OSATA YAS KOL^E 

S« ABOAGCASTT ACGSTCTCTG TCCAOTCTAG ATXWACTCAT GACT«T»r^ 

TCCTCCTCAA TOCCAGACAC AGGTCACATC TACtJSS! 'ACCCAGAAT 
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FIGORE IB 



S«l CCAACCTCAA CTCaAOCaiCA GAAawSACTA TMin-r^- — 

eoTTcawrr GAerpcermr r^C—T Twuurrrcc tocaocacat tataatacac 

*TJKPA AAH TKTE 

^ = POVATMT PPK PPCV 

«eez 

C NSEC LQC MKTS 

ise T s y L s ic 7T p ^^^^ 
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FIGURE IC 



^^^^^^ nrrccTCGo A««:Toc«aA tx^ctcaaca catcoattcc 

238 A Q E D P „ F S s O A 0 D D S T D C F H 

25B "CCTCGACC TACTTCTCTG SACACTCACA CAGACGTCTC 

258 Die a p H K 8 L D E E T C Q C V C R A 

OCCTCCCAOC WTGQACCCC ACAAAGAACT ACACAOAAAC TCAIXKTCACT 
CCCCC=AAGC CGGACC««; ACACCTOGOG «TITCmA TCTCTCITW AGTACcSS 

M S C Q C 



278 G L R PAS C 6 P H E E L D 



1321 CTGTCTGTAA AAACAAACT C TICCCCAGCC AATXat^GGGC CAACCGAGAA TTTGATGAAA 
VCR KKI, FPSQCOA NRE FOEN 

TCTSTACOOT CaCACATACA UiiC - i lCCA CGGom™. 
318 T C Q C V 



WTGTACGGT CACACATACA rrtTCTWCA COGGGTCTTT AGTTGGGGAT TTAGGACCTT 
C KR TCPRK OPL HPOK 



1441 AATOTOCCTO TGAATGTACA 6AAAGTCCAC AGAAATCCTT OTTAAAAOGA J 



^CACOOAC ACTTACATCT CTTrCAGGTG TCTTTACGAA CAATTTTCCT TTCTTCAWG 
C C E C T E S P 0 R C L L K O R R F H 



e«ez 



r'^^a. r^^CO^C CATGTACGAA CCGCCAGAAG GCTTGTOAGC 

CSC YRRPCTH RQR ACEP 

^inn ^"^^'^ «ASTGTCTC Gr««G«:cc rrCA,AT««, AAAAGACCAC 
GKCTAAAAO lATATCACTT CITCACACAO CAACACAGGG AAGTATAACC TTn^SG^ 
CPS y S E E V C R C V P s V H R R p q 

Cl4X 

^t^^* *«nGTACT crrrrccAGT TCAKXIATTT TCTATTATOG AAAACTCT«t 

TTTACTCCATTCTAACATOACAAAAGGTCAAGTAOCTAAAAGATAATACCr^ 
4*0 M S 0 

"^^^'^ TGAACAGAGA GACCCTOTG GGTCCATGCT AACAAAGACA 
ACGGTGTCAT CTTGACAGAC ACTTCTCTCT CTOGGAACAC CCACGTACGA TTGTrrClS 
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Figure SL 
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2000 bases 



An VH1.4 
An VH1.3 



31 

VEQP121 »2e 
PIQF131 -18 

V<P 81 
VE0F121 -5 
PI0F131 4 

V^P 131 
VEQF121 48 
nOF131 64 



:.:::!^^^*T^^poo«'«6Gw0HNREo0NLN 

n^'-«-*"'VHwst aCIliylhhKI 



VRP 181 1 1 
VEQF121 84 uL 
WW131 102 LtI 



, . ^ ^„ u A V r H n 

™ a ""'"<"«»"'"'«!OAOOOSTDOrKOIC(lP«.r, 
VW» 33t OPlNPOKCACPCTeeDA.,. " " * ^ P » E N T CO C V C K R T C P R N 
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0 

VH1.4 
Plt4/lgG 
FItl/IgG 
Flkl/IgG 




o 

E 50 

T3 



O 
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0 k 




II 

.. . J^'^ 1000 
Unlabeled Flt4/lgG (nM) 



Figures 
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C. Humaniy^rt Altihrnilfl 

Metfaods for hunwairing non-hun«a utibodies « well known in Ae m. Genemlly. , humanized 

«ntibodyh«oneormo«an«Bo.cid«idue,i„«ducedintoitfrom.«^ Ty^^^ 

hua«.„i«>«id««du.,«ofte„,efe«d«,«.impo„.«i4«.whlch«,yp^^ 

ybic^ ""»^"="'«««'i«''yP«rfonnedfollowi„g*eme.hodofWin^^ 
io„es«a..li^^:522.525t.986^Rieci^™«^.ij^3^^^^^^ 

mi534.,536 f 19«,X by „bstit„.i„g cDRs or CDR .e,ue„« for *e co^sponding 
«q.«c«of.hun»««ibody.A=c^^^ 

No. 4.« 16^67. supra), whcrin «bs«uu„y dom«n h« been sub«it«ed by 

10 -^corr^ Inp«dce.hun«nized„tibodie.«.ypiC.yh 

-Ubod^e, „ Which CDR «idue. „d pouibly .ome FR residue. « ^ „^ ^ 

analogous sites in rodent antibodies. 

IT"^' '"^"^ "'''^ »«» o«.er 

fiivo«bleb.olog.cp,openies. To .chieve d,U go.1, ^cording u> a p«fe«d method. hununized «Ubodies 
«pr^by.proces,of««Uy,i,„fd.ep«emal,eque«^ 

«h«^<i««n.i«^ Tl«e.lime„«on.iimmu„og.obuIinmodeU 
«ft«U,.r.od.osc.killedin*caaComp««rprog™m.a,..v«ta^^^ 

|h«eshme«ion., confonn«ional snuaure. of «toed c«,did«e immunoglobuUn sequence.. Inapecdon of 
«»unoglob«lu..equ«,ee.i.,*e.„..y«.of«ii^ 

III" "Zl '"^ '"^'^ -''^e- ^ *e con-nau. ^ impon 

«. *at the des«d amibody cha^c. such as inoeased afTmhy for the tan^ct «tige„(.). n 

btT p 

bmdmg. ForfintherdetailaseeW09:/226S3.published23 December 1992. 

Bispecific andbodies are monxional. preferably human or humanized. «.tibodies .ha. have binding 
je«ficmesfbr«.e.s..wodiffe,en.andge„.ta.hep,esentcase.one 
.head«xo«e«for«,yotherantigcn.a«,p„f«^tyforar.cepu,ror«^^ 

PToducJoTb r «« toown in the Traditionally. *e «combi„an. 

^-^ofb^^enn^esisbasedonthecc^^^^ 

P^h.^the.wohe.vychau«havedifrere„.,peeific^^ 

B-use of d» «.dom assonment of immunoglobulin heavy «,d light chains, these hybridomas (,uada,mas) 

3 S IT!! 'r^r"" °' " """^^ "•"'"^-'^ ^"'"^ - bispecific 

IT ^"^""'^'"'^""''^"''-••'^^'^-'"'•Xdoneby.ffi^ 
«tecu«b«ome.««..hep,odu«^ 

13 May 1993. and in Trauneckeref ai, EMRn i ifi:3655.3659 (1991). 

According to a different and more preferred appn,ach. antibody variable domains wirt, the desired 
bmdmgspec.fidtie,(antibody-antigencombiningsites)a,efusedto™^^^^^ 
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